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15 0ml co?g^ft{3t&ft^rtr:;l/ 1 o m 1 ^?gTb. 
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VXX^^ F;^ (E I -MS) m/z (%) : 1 7 3 
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[0 0 5 2] >fb^%2 
^^HIKKX^i? F;1/ (I R, V max cm S 1 
ia) :176 8, 1740 

VXX'^^ h;i/ (E I -MS) m/z (%) : 1 7 1 
(MO 

:fuh>'mmm^m:^<^ hjv (d p pm in c 

10 DCls) :1. 15 (3H, t, J = 7. OHz), 
2. 16 — 3. 0 0 (6H, m) , 3. 2 6 (IH, 
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^b^WttM^W^-^ (3R, 5S) -l-X^;i/-5- 

;< h^>^:;tr;i/:i^x;i/Xt:n [t:nU>?>-3, 5' — f 
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[0 0 5 4] >fb^ft3 
SH;S : 1 4 0-14 1"* C 
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HCI3) :34 5 0, 3 24 0, 1 7 8 2, 1 7 3 2 
yp F>MSa*HlX^^ hJV id p pm in C 
DCI3) :1. 10 (3H, t, J = 7. 2Hz), 
2. 15 (IH, dd, J = 13. 7, 5. 2Hz), 
2. 55 (2H. d-q, J = 1 3. 6, 7. OH 
z) , 2. 72 (IH, dd, J = 13. 7, 8. 9H 
z) , 2. 82 (2H, d-q, J = 13. 6, 7. 3 
Hz), 2. 99 (IH, d, J = 9. 8Hz), 3. 
18 (IH, d, J = 9. 8Hz) , 3. 50 ( 1 H, 

50 dd, J = 8. 9, 5. 2Hz), 3. 75 (3H, 
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s),6. 97(1H, br s),9. 45(1H, 
b r s ) 

^^C-1^mm^^7s^i^V)V {d ppm in CD 
C 1 3) : 1 2. 8 0 (q) , 4 0. 18 (t) , 4 
8. 0 8 (t) , 5 2. 2 4 (q) , 6 1. 7 5 

( t) , 6 4. 7 1 (d) , 6 6. 7 9 (s) . 15 
6. 6 1 (s) , 1 7 3. 2 6 (s) , 17 6. 3 5 

(s) 

"TXX^^ h)V (E I -MS) m/z (%) : 2 4 1 

(M^) 

7tm^^ : C10H16N3O4 

; C : 4 9. 7 8, H : 6. 2 7, N : 1 7. 4 



;Mtt ;C:49. 66, H:6. 30, N:17. 5 



[qj] d =- 3 



[0 0 5 5] {t:'&tl4 
WiM.: 15 5-156° C 
J^bJg^ft (c = 0. 4 2, Me OH) : 
1. 9° 

^^ViSKKX^^? (I R, V max cm-^ C 
HCI3) :3 4 6 0, 3 2 5 0, 1 7 8 2, 1 7 34 
':/nVymm,%^^7s^^V)V {6 ppm in C 
DCI3) :1. 09 (3H, t, J = 7. 33H 
z) , 2. 40 (IH, dd, J = 13. 7 3, 7. 6 
3Hz), 2. 62 (1 H, dd, J = 13. 7 3, 
7. 2Hz), 2. 62 — 2. 67 (IH, m), 2. 
82 (1 H, d, J = 10. 4Hz) , 2, 80 — 2, 
88 (IH, m), 3. 59 (IH, d, J = 10. 4 
Hz), 3. 72 (IH, t, J = 7. 6Hz), 3. 
74 (3H, s) , 7. 48 ( 1 H, br s), 9. 
8 9 (IH, b r s) 

^^C-mmm.^m7.^ifV)V {6 ppm in 
C 1 3) : 1 3, 18, 4 0, 7 1 ( t) , 4 6 
( t) , 5 1, 9 9 (q) , 6 1. 11 (t) , 6 3. 
68 (d), 67. 02 (s), 157. 50 (s), 
1 7 2. 6 3 (s) , 1 7 6. 2 5 (s) 

V)V (H 1 -MS) m/z (%) 

(M^) 

TC^^i'W : Ci 0 Hi 5 N3 O4 
tt'fffi;C:4 9. 7 8, H : 6. 2 7, N 
2 

mM\$. ; C : 4 9. 6 3, H : 6. 0 2, N 
9 

[0 0 5 6] ^MM 2 

(S^mMmi(D(S>^%^ritc (2S, 4R) -4-t:Hn 

(2S, 4R) 



CD 

5 7 



2 4 1 



10 



20 



30 



17.4 40 



17.2 



12 



max cm 



- 1 



1 



(%) 



18 7 



5) 3. 8g^#;fep 

[0 0 5 7] ft^trs 

*i^«SKKX^i? h;i/ (I R, V 

iq) :340 0, 1750 
VXX^i? (E I -MS) m/z 

(M^) 

^nh>Wm%Pkm7.^^ V)V U p pm in C 
DCI3) : 0. 76 (3H, t, J = 7. OHz), 
1. 19—1. 76 (2H, m), 2. 00 — 2. 83 

( 6 H, m) , 3 . 2 3 — 3, 6 3 ( 2 H, m) , 3 . 
73 (3H, s) , 4. 3 0-4. 6 9 (IH, m) 

[0 0 5 8] (2)*JiW2(D0T#e)n;t (2 8, 4 R) 

- 4 - 1 Fu+v'- 2 h^iyt))V^:::^)V- 

(2 8) -4-:t^V-2-;< 
1 -yub:;Pt:nUi^>' {it^^Q) 3. 3g^ 

[0 0 5 9] >fb^%6 



max cm 



- 1 



1 



(%) 



18 5 



2. 13-2. 
d, J = 8. 

ppm in 



9 6 

0 H 

CD 
. 4 
6 7 

1 7 



50 



ia) :176 4, 1740 
^TsT.^^ h;i/ (E I -MS) m/z 
(M^) 

T'n h>«^S^^^R&X^^ (5 p pm in C 
DCI3) : 0. 92 (3H, t, J = 7. OHz), 
1. 3 0-1. 9 2 (2H, m) , 
( 6 H, m) , 3. 2 7 (1 H, 
z) . 3. 7 4 (3H, s) 
^3 C -m&,%^m7s^^ V)V ( d 
C 1 3) : 1 1. 7 0 (q) , 2 1. 2 8 (t) 

1. 5 8 (t) , 5 1, 8 7 (q) , 5 5. 
( t) , 5 9. 0 1 (t) , 6 2. 8 6 (d) , 

2. 5 4 (s) 

[0 0 6 0] <^m^m2(D<2>^%^ntz. (2S) -4- 

i^y (At^m^) 2. 00 ^^m^^^&.9v\tmmmi(D 

^WT^ (3R, 5 8) -l-^U\f.)V-b-^V^y 

^j;i/2}?r:;i/Xt:P [b'aUv>-3, 5' --f^^^^U 

-2' , 4' --J:ty (At^mi) 1. 4 5g*3 

J:IX(3S, 5S) -5-^h4^v*;i/3}^r:;v-i-:/ 

Dh";l/Xt:D [tfPU>^>-3, 5' -'1^yV^}-J 
>] -2' . 4' -v:t> {it^mS) 0. 2 0g^» 

fee 

[0 0 6 1] it^mi 

(c = l. 0, MeOH) : [a] d=-4 

0. 2*" 

^^I^IS^iRX^^ h;l/ (I R, V max cnrS C 
HCI3) :34 5 0, 3 2 5 0, 1 7 8 4, 1 7 3 6 
T'n h>Sa5t^^R|X-^i7 h;l/ (5 ppm in C 
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DCls) : 0. 89 (3H, t, J = 7. 33H 
z), 1. 45 — 1. 55 (2H. m), 2. 14 (1 
H, dd, J = 13. 6. 4. 8Hz), 2. 41-- 
2. 47 (IH, m), 2. 63--2. 70 (IH, 
m), 2. 70 (IH, dd, J = 13. 2, 8. 8H 
z), 2. 95 (IH, d, J = 9. 9Hz), 3. 1 
7 (IH, d. J = 9. 9Hz) . 3. 47 ( 1 H, d 
d, J = 9. 2, 5. IHz), 3. 75 (3 H, 
s),7. 11(1H, br s),9. 62(1H, 
b r s ) 

^^c-mmm.mM7s^^v)v {6 ppm in cd 

C 1 3) : 1 1. 7 (q) , 2 1. 19 ( t) , 4 0. 
05 (t), 52. 24 (q), 56. 09 (t), 6 
2. 12 (t) , 6 5, 0 5 (d) , 6 6. 9 6 
(s) , 1 5 6. 6 9 (s) , 1 7 3. 4 8 (s) , 1 
7 6. 3 2 (s) 

VXX^^ h)V (E I -MS) m/z (%) : 2 5 5 
(M^) 

mi^Mt^^ 7.7.^^ h )V (HR-MS) m/z : CnH 

17 N3 O4 

thS* ; 2 5 5 . 12 19 
SiaiHi ; 2 5 5 . 1 2 2 5 

[0 0 6 2] -fb^^lS 
VcM^tS, (c = l. 0 6, Me OH) : [a] d=-3 
0. I'* 

*^1^«®iKX^>?^;^' (I R, v max cm-^ C 
HCI3) :3 4 5 0, 3 2 5 0, 1 7 8 4, 1 7 3 6 

:fuvymmm.^m7s^^V}v {6 ppm in c 

DCls) : 0. 89 (3H, t, J = 7. 33H 
z) , 1. 43 — 1. 52 (2H, m) , 2. 38 (1 
H, dd, J = 13. 6, 7. 7Hz), 2. 50 — 

2. 56 (IH, m), 2. 59 (IH, dd, J = l 

3. 6, 7, OHz), 2. 67 — 2. 74 (IH, 
m), 2. 81 (IH, d, J = 10. 3Hz), 3. 
56 (IH, d, J = 10. 3Hz), 3. 73 (1 
H, t, J = 7. 3Hz), 3. 74 (3 H, s), 
7. 29(1H, br s),9, 72(1H, br 
s) 

l3C-R^K»*R8X^i7^;l. ((5 ppm in CD 
C 1 3) : 1 1. 7 6 (q) , 2 1. 4 5 (t) , 4 
0. 6 8 (t) . 5 1, 9 6 (q) , 5 4. 3 5 

( t) , 6 1. 4 2 (t) , 6 3. 9 1 (d) , 6 7. 
2 1 (s) , 15 7. 4 1 (s) , 17 2. 7 8 

(s) , 1 7 6. 2 4 (s) 
^TsT.^^ h)V (E I -MS) m/z (%) : 2 5 5 

(M^) 

'm^mm^7s7s^^V)V (HR-MS) m/z : CiiH 

17 N3 O3 

tf»M ; 2 5 5 . 1 2 1 9 
mMM ; 2 5 5 . 1 2 1 0 
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[0 0 6 3] mMm^ 

®S6M««J 1 CO0T#e>nfc (2S, 4R) -4-bHP 

*fi|g#:co (2S, 4R) - 1 ->^^;l/-4-b Hn4^ 

7 . 0 g ^'^tc. 

[0 0 6 4] it^m^ 

10 ^^1^^gKJt5iX^^ h;l/ (I R, y max cm-^, 1 
i q) : 340 0, 1 742 

VXX-^^ h;l/ (E I -MS) m/z (%) : 2 0 1 
(M^) 

T'n h>^«^^tH|x-^^ (5 ppm in C 
DCI3) : 0. 89 (3H, t, J = 7. OHz), 
1. 16-1. 66 (4H, m), 1. 96 — 3, 09 

(6 H, m) , 3. 2 6 — 3. 5 9 (2H, m) , 3. 
7 3 (3H, s) , 4. 3 0 — 4. 6 6 (IH, m) 

[0 0 6 5] (E)3IJiM3(D®T#^n;^c (2S, 4 R) 
20-1 -^^)V-A-}lYU^iy-2-^ V^l^i^JV-^- 

)v\iu^)i^y at^m^) 6. {^ Q^m^^^&.9v\tmM 

2-^ h=^^v*;i/>j^r:;i/t!nu v> (^b-g-ftio) 4. 

9 g ^#&o 
[0 0 6 6] >fb^%l 0 

*^1^I*K«X^^ h;i/ (I R, y max cm'S 1 
i q) : 1 7 64, 1 740 

VXX^i? V)]/ (E I -MS) m/z (%) : 1 9 9 
5(5 (M^) 

T'n h>:^a»^f!|X^^ h;l/ ((5 ppm in C 
DCls) : 0. 92 (3H, t, J = 7. OHz), 
1. 16—1, 69 (5H, m), 2. 46 — 2. 89 
(5H, m) , 3. 2 6 (1 H, d, J = 8. OH 
z) , 3. 7 4 (3H, s) 

^^C-imk%^m7.^ifV)V id ppm in CD 
C 1 3) : 1 3. 8 8 (q) , 2 0, 3 5 (t) , 3 
0. 0 9 (t) , 4 1. 5 4 (t) , 5 1. 8 0 
(q) , 5 3. 4 0 ( t) , 5 9. 0 1 ( t) . 6 2. 
40 8 2 (d) , 1 7 2. 5 0 (s) 

[0 0 6 7] OBJECT 3 <?)®^#Sn?^ (2S) -1- 

:/?;p-4-:t^v-2 h^>-*;i/d^ci;nf D u >^ 

^Wf^ (3R, 5S) -l-^^)V-b-:^V^>^ti 
;i/3jf-;i/Xt:n [HpU>?>-3, 5' -^^^V^)-J 

>] -2' , 4' -v^:t> (^b-&«|l 1) 0. 9 4g*5 

a:rX(3S, 5 s) - 1 -^5^;^- 5-;< h^>-*;l/4^ 
:n;i/Xtfn [fcfaUi^>-3, 5' --f ^i^^'V'U 
5i? - 2 ' , 4 ' - v:t> (ib^tfl 2) 0. 2 0 
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[0 0 6 8] \ 1 

itJSE^S (c = l. 02, MeOH) : [a]D=-5 
4. 9' 

m^^WmL7.^^h)V {IR, v max cm-^ C 
HCI3) :3 4 5 0, 3 2 5 0, 1 7 8 4, 1 7 3 0 

^uv>mmm.Pkm7s^^V)v {d ppm in c 

DCI3) : 0. 90 (3 H, t, J = 7. 33H 
z), 1. 29 — 1. 46 (4H. m), 2. 13 (1 

H, dd, J = 13. 9, 4. 8Hz), 2. 4 4-- 

2. 51 (IH, m), 2. 71 (IH, dd, J = l 

3. 6, 9. 2Hz), 2, 67-'2, 73 (IH, 
m) , 2. 97 (IH, d, J = 9. 5Hz) , 3. 1 
6 (IH, d, J = 9. 9Hz) , 3, 48 ( 1 H, d 
d, J = 9. 2, 4. BHz) , 3. 75 (s), 6. 
95 (br s),9. 34(br s) 
^^C-:K^^a*^SX^^ h;l/ ((5 ppm in CD 
C 1 3) : 1 3. 8 5 (q) , 2 0. 3 9 ( t) , 3 
0. 0 4 (t) , 4 0. 0 6 (t) , 5 2. 2 8 

(q) , 5 3, 8 7 (t) , 6 2. 2 1 (t) , 6 4. 
9 6 (d) , 6 7. 0 7 (s) , 15 6. 5 1 (s) , 
17 3. 6 1 (s) , 17 6. 11 (s) 
VXX^^ h)V (E I -MS) m/z (%) : 2 6 9 

^^Mt%^7.7.^^V)V (HR-MS) m/z : : C12 
H19N3 Od 

St^tt ; 2 6 9 . 1 3 7 5 
mMm ; 2 6 9 . 13 5 8 

[0 0 6 9] 2 
itm^m{c = l, 86, MeOH) : [a]D=-2 

I. 5' 

^9VWmL7s^^ V)V {IR, V max cm-^ C 
HCI3) :3 4 5 0, 3 2 4 0, 1 7 8 2, 1 7 3 4 

^uvymmm.w^7.^^V)\/ {6 ppm in c 

DCI3) : 0. 90 (3H, t, J = 7. 33H 
z), 1. 27--1. 50 (4H, m), 2. 37 (1 
H, dd, J = 13. 9, 7. 7Hz), 2, 5 3 — 

2. 62 (IH, m), 2. 60 (IH, dd, J = l 

3. 9, 7. 3Hz), 2. 71 — 2. 78 (IH, 
m), 2. 81 (IH, d, J = 10. 3Hz), 3. 
57 (IH, d, J = 10. 3Hz) , 3. 72 (1 
H, t, J = 7. 33Hz), 3. 74 (s), 7. 3 
0(1 H, br s),9. 79(1H, br s) 

^3 C-SSSa^WXAi? h;^ ((5 ppm in CD 
C 1 3) : 1 3. 9 0 (q) , 2 0. 4 0 (t) , 3 
0. 3 0 (t) , 4 0. 6 8 (t) , 5 1. 9 0 
(q) , 5 2. 0 6 (t) , 6 1. 4 2 (t) , 6 3. 
8 1 (d) , 6 7. 2 0 (s) , 1 5 7. 3 2 (s) , 
1 7 2. 6 9 (s) , 1 7 6. 0 9 (s) 
VXX^i? h;l/ (E I -MS) m/z (%) : 2 6 9 



(9) #M¥5-2 1 3 9 5 7 

16 

(M^) 

iS:J>iStgVXX^5? h;]/ (HR-MS) m/z : : C12 
HisNa O4 

; 2 6 9 . 1 3 7 5 
liaijfi; 2 6 9. 1 3 8 2 

[0 0 7 0] wm\^ 

®^M«?y l<^>(DT#e»nfc (2 8, 4R) -4-t:Fn 
^v- 2 h^>^:^;;V3p-;l.t:DUv>ffiK*8. 3 
g, *^bn-A^>';H 5. 8 g^fflVi^fit^tt^Jg^lJ 
10 lco®t|w|^«^Sf^^-J:^9, TwHcoWbWttH^^T 
^mM^m^(r> (2S, 4R) - 1 -^^i/;i/-4-t: 
Hn^^v- 2 h^>-A;i/d^-;i/h:nU>?> (ft-^ft 
1 3) 6. 1 g^#fCo 
[0 0 7 1] ^t^tf 1 3 
^9\mW3L7.^^V}]/ {IR, V max cm-^ 1 
iq) :340 0, 1740 

h)V (E I -MS) m/z (%) : 2 2 9 

(M^) 

y^U h>Sa^*»!lX--^^ id p pm in C 
it? DCI3) : 0. 87 (3H, t, J = 7. OHz), 
1. 10 — 1. 63 (8H, m), 1. 96-2. 69 

(6 H, m) , 3. 2 9 — 3. 5 9 (2H, m) , 3. 
72 (3H, s) , 4. 3 0 — 4. 6 6 (IH, m) 

[0 0 7 2] ©ilJS^J4CD®T#^nfc (2S. 4 R) 

- 1 -^^->;l'-4-fcHn4^->-2-;< h^->*;Pd^ 
r::;i/tfnUv> (ib^tfl 3) 5. 0g^fflV^^J^« 

mmM 1 CO© t Iwi^cojS'f^ic J: TfBcoaft'^WttS 

^WT^g^^fi?S#:<?:> (2S) -4-:t^y-l-A,;^ 

30 4) 4. 1 g^#fco 

[0 0 7 3] ^fb^tf 1 3 
#51^iai^iRX^i? (I R, V max cm-^ 1 
iq) :177 0, 1743 

(E I -MS) m/z (%) : 2 2 7 

(M*) 

T'U h>^a^*»!iX^i7 h;l/ (5 ppm in C 
DCI3) : 0. 89 (3H, t, J=7. OHz), 
1. 0 3-1, 7 3 (8H, m) , 2, 16-2. 89 

( 6 H, m) , 3. 2 7 (1 H, d, J = 8. OH 
40 z) , 3. 7 3 (3H, s) 

^^C-WM%i^^7s^^V)V id ppm in CD 
C 1 3) : 1 4. 0 4 (q) , 2 2. 5 8 (t) , 2 
6. 8 8 (t) , 2 7. 9 6 (t) , 3 1. 6 3 

( t) , 4 1. 6 0 ( t) , 5 1. 8 7 (q) , 5 3. 
8 3 (t) , 5 9, 0 7 (t) , 6 2. 8 8 (d) , 1 
7 2. 5 3 (s) 

[0 0 7 4] (S)^SS^J4(D®7!#6nfe (2S) -4- 

(At^miA.) 1. b 0 B^m\^'^^&s9vummmi 

50 (D(2>t.nW^^V^^noz.t.\z^r^. TIBoS'fb^Wtt 
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g^WT-S (3R, 5S) -l-^^>';i/-5-p^h=^^ 

U>^>] - 2' , 4' (ib-a-tfl 5) 1. 1 0 

B^^XS {3S, 5 S) - 1 -^^^v-;!/- 5 h^i^ 

:^?;i/3p-;i/Xt:P [b°nu>^>-3, 5' -^^^^yu 

>^>] -2' , 4' 6) 0. 2 0 g 

[0 0 7 5] ^b-a^^l 1 5 
J:biS!7tfi ( c = 1 . 26, MeOH) : [ck]d=-3 

1. 7° 

^9Vmm.U7.^!7h)V {IR, V max cm-^ C 
HCls) :3 4 5 0, 3 2 5 0, 1 7 8 4, 1 7 3 2 
^UVyimm.^m7.^^h)V id ppm in C 
DCIs) : 0. 88 (3H, t, J = 6. 96H 
z), 1. 27--1. 47 (8H, m), 2. 11 (1 
H, dd, J = 13. 6, 4. 4Hz) , 2. 4 5 — 

2. 52 (IH, m), 2. 65--2. 72 (IH, 
m), 2. 71 (IH, dd, J = 13. 6, 9. 2H 
z) , 2. 99 (IH, d, J = 9. 9Hz) , 3. 1 
4 (IH, d, J = 9. 9Hz) , 3, 49 ( 1 H, d 
d, J = 9. 5 3, 4. 4 0Hz), 3. 75 (s), 
6. 79(1H, br s),9, 03(1H, br 
s) 

l3C-3R^Ka^^!SX^^7^;^ ((5 ppm in CD 
C 1 3) : 1 4, 0 3 (q) , 2 2. 5 5 ( t) , 2 

6. 9 1 (t) . 2 7. 9 1 (t) , 3 1. 5 8 
( t) , 4 0. 0 6 (t) , 5 2. 2 9 (q) , 5 4. 

2 1 (t) , 6 2. 2 3 (t) , 6 4. 9 6 (d) , 6 

7. 11 (s), 156. 45 (s), 173. 61 
(s) , 1 7 6. 0 8 (s) 

VXX^i7 h;i/ (E I -MS) m/z (%) : 2 9 7 
(M^) 

M^Mt^^ 7.7.^^^ Y )V (HR-MS) m/z : : Ci4 
H23N3 O4 

tfff ; 2 9 7 . 1 6 8 8 
^'J-fit ; 2 9 7 . 1 6 6 9 

[0 0 7 6] it-^mi 6 
]^mytm (c = 2. 4 4, MeOH) : [a] d=-1 

3. 1" 

#^1^«SKKX^i? h;^ (I R, V max cm-^ C 
HCI3) :3 4 6 0, 3 2 5 0, 1 7 8 2, 1 7 3 2 

:ftivymmm.Pkm7s^^\-)v {6 ppm in c 

DCI3) : 0. 88 (3H, t, J = 6. 96H 
z), 1. 28 — 1. 50 (8H, m), 2. 36 (1 
H, dd, J = 13. 9, 8. IHz), 2. 56- 

2. 59 (IH, m), 2. 61 (IH, dd, J = l 

3. 9, 7. 4Hz), 2. 60 — 2. 80 (IH, 
m), 2. 81 (IH, d, J = 10. 3Hz), 3. 
54 (IH, d, J = 10. 3Hz), 3. 73 (1 
H, t, J = 7. 33Hz), 3. 74 (3H, s), 
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6. 88(1H, br s),9. 03(1H. br 

s) 

^^0-mm.%i^^7s^i7V)V id ppm in CD 
C 1 3) : 1 4. 0 4 (q) , 2 2. 5 6 (t) , 2 

6. 9 6 (t) , 2 8. 2 4 (t) , 3 1. 6 1 
( t) , 4 0. 7 1 ( t) , 5 1. 8 9 (a) , 5 2. 

0 9 (t) , 6 1. 3 9 (t) , 6 3. 5 0 (d) , 6 

7. 3 1 (s) , 15 7. 0 0 (s) , 17 2. 6 2 
(s) , 1 7 5. 5 4 (s) 

10 v;^X^57 (E I -MS) m/z (%) : 2 9 7 
(M^) 

S^^^fgVXX^^ h;i/ (HR-MS) m/z : : Ci4 
H2 3Na O4 

tt^llt ; 2 9 7 . 1 6 8 8 
; 2 9 7 . 1 6 7 0 

[0 0 7 7] mMm 5 

(D^SS««J 1 co(DT#^)nfc (2S, 4R) -4-bHn 

g. :a^tiTU;l/6. 6 g^fflV^'SfilWi*JSWlCD®<ii 

mW<D (2S, 4R) - 1 -TU;^-4-h 
2-^V^i^ti}V^-)V\iU^}i>y iit'^mii) 2. 

5 g ^#7to 

[0 0 7 8] i\y^mi 7 
*^1-«IKiRX^57 h;]^ (I R, V max cm'S 1 

1 q) : 340 0, 1 742 

Y)V (E I -MS) m/z (%) : 1 8 5 

(M^) 

T'n h>M^^^tPSX^^ h;l/ ((5 ppm in C 
30 DC 1 3) : 2. 0 0-2. 5 9 (4H, m) , 3. 1 

6 — 3. 6 3 (4H, m) , 3. 6 7 (3H, s) , 

4. 2 9 — 4. 6 3 (IH, m) , 5. 00 — 5. 43 
(2H, m) , 5. 6 3 — 6. 19 ( 1 H, m) 

[0 0 7 9] (E)^lifi^J5 0(DT#^nrc (2S, 4R) 

;HinUi^> (^t;^fti7) 4. 5 g^fflv^-^fiiWi^ 

mm 1 <D(S)hnu(ommz^ri. TtE^a^b^wtte^ 
^m.n^m.i^(D (2S) -i-Tu;i/-4-:t^v 

40 3 . 5 g 

[0 0 8 0] it^mi 8 

h;i/ (I R, V max cm'S 1 
iq) :176 5, 1740 

VXX^57 (E I -MS) m/z (%) : 1 8 3 
(M^) 

T'n h>^i(a^^^HlX^^ (<5 ppm in C 
DCI3) :2. 50 — 2. 92 (3H, m), 3. 1 
3 — 3. 6 3 (4H, m) , 3. 7 3 (3H, s) , 

5. 0 9-5. 5 0 (2H, m) , 5. 66-6. 30 
50 (IH, m) 
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[0 0 8 1] ®mMmb<D®^n^mt (2 s) - 1 - 

^wr§ (3 R, 5 s) - 5 -p^ h^>'*;^5p-;k- 1 

>] -2' , 4' Wb^tJl 9)0, 9 5 g:fe 

ctr; (3S, 5S) - 5-;< h^^v-*;!//}^::!;!/- 1 -T 

u;i/Xtrp [t:PUv>-3, 5' --I'^^y'U':^^] 

- 2 ' , 4 ' 0) 0. 2 4 

[0 0 8 2] ^fb^tl 1 9 
tblg^S (c = l. 0, MeOH) : [a] d=-4 
2. 0° 

mf^Wi^UTs^^hJV (IR> V max cm-^ C 
HCI3) : 3 4 5 0, 3 2 5 0, 1 7 8 4, 1 7 4 

2, 17 3 2 

':ftlhymm^^m7.^i^hA (d ppm in C 
DCI3) : 2. 16 (IH, d d, J = 1 3. 9, 
4. 4Hz) , 2. 73 (IH, d d, J = 13. 9, 
9. 2Hz) , 2. 99and3. 17 (each 1 
H, each d, J = 9, 9Hz), 3, 17and 

3. 37 (each 1 H, each d d, J = l 
3. 2, 6. 2Hz), 3. 50 ( 1 H, d d. J = 
9. 2, 5. 5Hz) , 3. 74 (3H, s) , 5. 1 
5 (IH, d, J = 9. 89Hz), 5. 21 ( 1 H, 
d, J = 15. 76Hz), 5. 82-'5. 90 (1 
H, m),7. 09(1H, br s), 9. 42(1 
H, b r s) 

^'C-mmm.^m7s^i/h)V (d ppm in CD 
C 1 3) : 4 0. 2 5 (t) , 5 2, 3 4 (q) , 5 

6. 7 2 (t) , 6 2. 0 4 (t) , 6 4. 10 
(d), 6 6, 89 (s), 118. 86 (t), 13 

3. 6 5 (d) , 1 5 6. 5 9 (s) , 17 3. 3 8 

(s) , 17 6. 16 (s) 
VXX^^ h;l/ (E I -MS) m/z (%) : 2 5 3 

(M^) 

h)V (HR-MS) m/z : CnH 

15 N3 O4 

tt-Sfi ; 2 5 3 . 1 0 6 2 
^ijfi ; 2 5 3 . 1 0 7 7 

[0 0 8 3] it^m 2 0 
ttmytX (c = 2. 0, MeOH) : [a] d=-2 
2. 0° 

mf^m^^:^^^hJV (IR. v max cmr\ C 
HCI3) :3 4 5 0, 1 7 8 0, 1 7 4 2, 1 7 3 2 

:fuv>mmm.^m7s^^V}v {6 ppm in c 

DCI3) : 2. 40 (1 H, d d, J = 13. 6, 

7. 7Hz) , 2. 58 (IH, d d, J = 13. 6, 
7. 7Hz), 2. 82 (IH, d, J = 10. 6H 



(11) 5-213957 

20 

z) . 3. 25 (IH, dd, J = 13. 2, 6. 6H 
z) . 3. 40 (IH, dd, J = 13. 2, 6. 6H 
z) , 3. 53 (IH, d, J = 10. 3Hz) , 3, 
71 (IH, t, J = 7. 7Hz) , 3. 73 (3H, 
s). 5. 12 (IH, d, J = 10. 3Hz), 5. 
20 (IH, d, J = 17. 2Hz) . 5. SS'-B. 
90(1H, m),7, 52(1H, br s),9. 
8 6 (IH, b r s) 

^^C-mm%i^m7.^^V)V {d ppm in CD 
10 C 1 3) : 4 0. 6 9 (t), 5 2. 0 3 (q), 5 
5. 4 6 (t) , 6 1. 2 1 (t) , 6 3. 4 4 

(d) , 6 6. 8 9 ( t) , 118. 2 9 (t) , 13 
4. 3 0 (d) , 1 5 7. 5 0 (s), 17 2. 6 5 

(s) , 17 6. 6 2 (s) 
^7.7s^^ h)V (E I -MS) m/z (%) : 2 5 3 

(M^) 

U^Um^ T^X^if V )V (HR-MS) m/z : CnH 

15 N3 O4 

; 2 5 3. 1 0 6 2 
20 mmW^ ; 2 5 3 , 1 0 7 9 

[0 0 8 4] mM¥\^ 

®IIJE«fl 1 <3!)®T#S>nfc (2S, 4R) -4-t:Hn 

2 h4^>^:*;i//J^r:;i/t:PU v>JiK«5. 0 

g. ^^t::7x:?^5^;n 0. i ^^m\^^^&.9V\mmmi 

mM^m^O (2S, 4R) -4-bHP^v-2-;?^ 

2 1) 3. 5g^»&p 
[0 0 8 5] ^t:^tl2 1 
30 ^-9VWkm.U7.^^V)V {IR, v max cm-\ 1 
iq) :340 0, 174 3, 1610 
^7.7s^^ V)]/ (E I -MS) m/z (%) : 2 4 9 
(MO 

^Uh>mm.m%7.^^ V)V {6 p pm in C 
DCI3) :1. 98 — 2. 95 (8H, m), 3. 3 
0--3. 7 3 (2H, m) , 3. 7 3 (3H, s) , 
4. 29'-'4, 48 (IH, m) , 7, 20 (5 H, 
s) 

[0 0 8 6] ®^IJ6CT6©®T#e)nfc (2S, 4R) 

40 - 4 - b FP^^v'- 2 h^l^ti)Vt^::::^)V- 1 - y^x 
^5^;i/tfPUv> {it^m21) 3. Og^fflV^^JK^ 

^r^mM^mW^O^ (2S) -A-:^^V-2-^V^ 

1 -:7x:^^;l'if PUi^> (i\:^^2 

2) 2. 5g^#fco 
[0 0 8 7] ^b^* 2 2 
#i1^«iSfeiRX'^^ (I R, V max cm i, 1 
iq) :176 7, 174 0, 1610 
^XX^^ h;i/ (E I -MS) m/z (%) :24 7 
50 (W ) 
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:fuVymm.%^^7.^!^V)V id ppm in C 
DCla) :2. 00-'3. 09 (7H, m), 3. 3 

6 — 3, 6 9 (2 H, m) , 3, 6 7 (3 H, s) , 
7.17 (5H, s) 

^^C-gt^K^*RSX^^7^J^ ((5 ppm in CD 
CI 3) :3 4. 62 (t), 41. 49 (t), 5 

1. 8 9 (q) . 5 5. 10 (t) , 5 8. 8 6 
( t) , 6 2. 6 0 (d) , 1 2 6. 2 8 (d) , 12 

8. 4 2 (d) , 1 2 8. 5 5 (d) , 13 9. 3 8 
(s), 172. 33 (s) 

[0 0 8 8] (^mMm^o^^n^titz, (2 s) -4- 
at:'&%2 2) 2. 0 ^^m^^^&.9vumMmi 

(3R, 5S) - 5 ->C h^^v-tril/d^::!;!^- 1 - 

:7x^^^;i/Xt:n [t:DUv>-3, 5' --f^^^yu 

>?>] -2' . 4' (At^m2 3) 1. 4 5 g 

*J:r;(3S, 5 s) - 5 h^>-*;i/7j^— 1 - 
y^x^^Jl/Xtiu [t:nU5x>-3, 5' --f^:$^VU 

>^>] -2' , 4' -v:t> (^b'&tl2 4) 0. 3 0 g 

[0 0 8 9] it^^2 3 
tbJg^S (c = l. 64, MeOH) : [a]D=-4 
3. 9° 

*^1^*6©iRX^i7 h;l/ (I R, V max cm-^, C 
HCI3) :3 4 5 0, 3 2 5 0, 1 7 8 4, 1 7 4 
0, 17 3 5 

:fuvymmm.^m7.^^V}v {d ppm in c 

DCI3) : 2, 16 (IH, d d, J = 13, 9, 

5. IHz), 2. 70-2. 81 (4H, m), 2. 
98 (1 H, dd, J = 13. 9, 5. 5Hz), 3. 

07 (IH, d, J = 9. 9Hz), 3. 24 (IH, 
d, J = 9, 9Hz), 3. 55 ( 1 H, d d, J = 
8. 8, 5. 13Hz), 3. 7 1 (3H, s), 7. 
11(1H, br s),7. 20(5H, s),9. 
7 7 (IH, b r s) 

'^C-i^mm.^^M7s^^V)V {6 ppm in CD 
C 1 3) : 3 4. 5 8 (t) , 3 9. 9 9 (t) , 5 

2. 3 1 (q) , 5 5. 6 8 (t) , 6 2. 18 
( t) , 6 4. 5 8 (d) , 6 7. 11 (s) . 12 

6. 2 5 (d) , 1 2 8. 4 2 (d) , 12 8. 6 1 
(d) , 1 3 9. 2 8 (s) , 1 5 6. 4 2 (s) , 1 

7 3. 3 8 (s) , 1 7 6. 0 0 (s) 

(E I -MS) m/z (%) : 3 1 7 

(M^) 

iS^WfgVXX^^:? (HR-MS) m/z : CieH 

19 Ns O4 

if ; 3 1 7 . 13 7 5 

mmm ; 3 1 7 . 1359 

[0 0 9 0] ^b-^tl 2 4 
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Ytmt& (c = 0. 8 8, MeOH) : [a] d = -3 
4. 1' 

*J^«SKKX^i? (I R, V max cm-\ C 
HCI3) :34 6 0, 3 24 0, 1 7 8 4, 1 7 3 4 
rfXiVyWmm.Vk^%7.^^ (5 p pm in C 
DCI3) : 2. 35 (IH, dd, J = 1 3. 9, 
7. 7Hz) , 2. 60 (IH, d d, J = 13. 9, 

7. OHz), 2. 62 — 2. 90 (4H, m), 3. 
03 (IH, d, J = 9. 9Hz) , 3. 58 ( 1 H, 

10 d, J=9. 9Hz) , 3. 71 (3H, s), 3. 7 
9 (IH, t, J = 7. 3Hz) , 7. 17 ( 1 H, b 
r s),7. 26(5H, s),9. 61(1H, b 
r s ) 

^3 c-:R^K^#tll|x^^ h;l/ (5 ppm in CD 
C 1 3) : 3 4. 7 7 (t) , 4 0. 6 2 (t) , 5 
1. 9 7 (q) , 5 3. 6 1 (t) , 6 1. 3 3 

( t) , 6 3. 4 8 (d) , 6 7. 2 7 (s) , 12 
6. 2 3 (d) , 12 8. 4 1 (d), 12 8. 6 1 

(d) , 1 3 9. 5 9 (s) , 15 7. 16 (s) , 1 
20 7 2. 5 9 (s) , 1 7 5. 7 4 (s) 

VXX^^ (E I -MS) m/z (%) : 3 1 7 

(MO 

Si>®tgVXX^^ (HR-MS) m/z : CieH 
1 9 Na O4 

tfff US ; 3 1 7 . 13 7 5 
3 17. 13 8 8 

[0 0 9 1] mMm 7 

-Xmtm. (Syntlies i s, 1 9 8 8 , 4 0) tM 

^(D^m-Z^T^. (2 8) - 1 -^>>^;i/-4-:t^V 

30 - 2 h + >/^r;i/7jt-;i/tfnu>^>&^®fco 

^3*#ll 1 ©©T^enfc: (2S, 4R) -4-t:H 

8. 2g. hux5^;i/y^>2 0. 2 g^Di^JS^fb;^^ 

1/ > 1 0 0 m 1 (DmL^mzmY.^y-j)]/ 25. 3 g ^ jd 

^,6 5° cxzrci m^^Wufz.. ^W^. lN7XKft 
:^ h U A 2 0 m 1 ^JjD^ 3 0 i^ram^c?)^, /X^ JQ;^ 

[»jKX^;i/: n— A.^'y-> (1:1)] 
4^? (2S, 4R) - 1 -^>'i^;^-4-b HP 

2 h^v*;i/3pr:;i/tfDij v>i 9. 2gS 

[0 0 9 2] ^[c#e>nfc (2s, 4R) 

;l/-4-h Hn^S^-2 h^S/*r;^7}^-;l/tf p U >^ 
>1 0. 0 g&fflVi<5Ki$1^tt^M«»ll0®i:N<iO*f^ 
[cJ:«9. (2S) - 1 -^>>^;^-2-;< h+f>:^;i/4^ 

n;U-4-:t4^yifPUv^>8. 8g^#&o 
[0 0 9 3] f#enfc6, 0 0 g^fflV^^J^^I^ 

tS^M«sii<i!:>(a)(hl^^;^i*f^^ft'5^:i:tCcfcf9. TfB<7) 

5i? a^b^WttMsw-r^ (3R, 5S) -i-^>v;i/- 
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5-^ h=^^->:^7;i/2}^-Jl.Xfc°n [t:DU>?>-3, 5' 

--f^^yUv^^] -2' . 4' ->?:t> Wt:^t?2 
5)4. lg45j:lK(3S, 5 S) - 1 -^>>^;V- 5 
h*v':^;i/3}^:::i;l/XHD [h:DUv>-3, 5' - 
-f^5^yU>^>] -2' , 4' at;^«2 6) 

1 . 3 6 g &#fcc 

[0 0 9 4] 'fb^#|2 5 
B6.^ : 18 7-188° C 

i^m%mU = l, 06, 2N-HC1) : [a] D = 
-3 0. 8" 

^9Vmm.U7.^^h)V {IR, V max cm-^ K 
Br) :3 3 0 4, 3 2 2 4, 1 7 8 0, 1 7 4 0, 1 
7 2 4 

T'n h>^^M^^i*X^^ (6 ppm in D 
MSO-de) : 2. 10 (IH, d d, J = 13. 1 
8, 8. 42Hz), 2. 51 ( 1 H, d d, J = l 
3. 18, 8. 06Hz), 2. 70 ( 1 H, d, J = 
10. 26Hz) , 2. 94 ( 1 H, d, J = 10. 2 
6Hz) , 3. 47 (IH, dd, J=8. 4 2, 8. 
06Hz), 3. 49 (IH, d, J = 13. 56H 
z) , 3. 64 (3H, s) , 3. 97 ( 1 H, d, J 
= 13. 56Hz), 7. 25 (IH, br s), 
7.3 2 (5H, s) , 8. 2 1 (IH, b r s) 
l3C-3R^Ka^^lSXA^7^;^ ((5 ppm in DM 
S O - de) : 5 1. 7 1 (q) , 5 7. 3 1 

(t) , 6 1, 4 7 (t) , 6 4. 44 (d) , 6 5. 
2 4 (s) , 12 7. 0 2 (d) , 12 8, 12 

(d) , 12 8. 6 1 (d) , 1 3 7. 9 3 (s) , 1 
5 6. 0 4 (s) , 1 7 2. 0 6 (s), 177. 32 

(s) 

VXX^i7 h;i/ (E I -MS) m/z (%) : 3 0 3 
(M^) 

7t;*^W : C15H17N3O4 

th»fe : C : 5 9. 3 9, H : 5. 6 5, N : 1 3. 8 
6 

mMM ;C:59. 29, H:5. 54, N:13. 6 
9 

[0 0 9 5] ih^m2 6 
MA: 16 4-165' C 

tbJiT^S (c = 0. 8 0, 2N-HC1) : [a]D = 
-2 0. 9' 

h;i/ (I R, V max cm-^ K 
Br) :3 3 0 0. 3 2 2 4. 1 7 8 0, 1 7 4 0, 1 

7 2 4 

^UV>mmm.Pm7.^^V)V {d ppm in D 
MSO-de) : 2. 36 ( 1 H, d d, J = 13. 9 

2. 8. 06Hz), 2. 61 ( 1 H, d d, J = l 

3. 9 2, 6. 5 9Hz), 2. 75 ( 1 H, d, J = 
10. 26Hz), 3. 46 (IH, d, J = 10. 2 
6Hz), 3. 7 0 (3H, s), 3. 79 (IH, d 
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d, J=8. 0 6, 6. 5 9Hz), 3. 80 (IH, 
d, J = 13. 19Hz), 3. 93 ( 1 H, d, J = 
13, 19Hz), 7, 12 (IH, br s), 7. 
27 (5H, s), 9. 40 (IH, br s) 
^^C-mm%^m7s^^V)V{d ppm in CD 
C 1 3) : 4 0. 8 1 (t) , 5 1. 8 7 (a) , 5 
5. 5 6 (t) 6 0. 8 3 (t) , 6 2, 7 2 (d) , 
6 7, 3 1 (s) 1 2 7. 3 7 (d) , 12 8, 3 9 

(d) , 1 2 8. 6 4 (d) , 1 3 7. 6 8 (s) , 1 
10 57, 12 (s), 172. 59 (s), 175. 40 

(s) 

VXX-^^ h;l/ (E I -MS) m/z (%) : 3 0 3 
(M^) 

TU^iJ^W : C15H17N3O4 

tf^ffi ;C:59. 39, H:5. 65, N:13. 8 
6 

SIlBMa ;C:59. 33, H:5. 60, N:13. 7 
2 

[0 0 9 6] mmm^ 

20 ®3tfi)t3B« [J. Org. Ch em. , j46^, 2 9 5 4 

(19 8 1)] hnm(Dmmz.i:^. (2s, 4r) - 

2 -X h^S/*;!/*-;!/- 4 - 1: H n:^^->tf D U ■ 
Wmm.^^^fz.c -::)^X). L-h KD^vy^DU >4 
0. Og. J—)V^0 0m\(DU'^m\zM.i\:9^^:::^ 

;]/l Om 1 ^tSTb. 1 1 0° ctrTi o^MM^Sb 

W^^Z.h\Z^X). (2S, 4R) - 2 -Xh^>-;^j;i/ 

#x;^-4-bHD^v't!nU>^> -^^K^S 1. Og 

30 [0 0 9 7] ^(C. ^;i/3r^U>'l 5. Qb(O^UU^)V 

A 1 2 Om 1 i§?j^{cta^t::/n^Tir5^;i/i 3. 5gc?)^ 

nn*:;^A5 OmligJK^O'' CtCTSTUfcM. 5B# 

i^Kx^jk (1:1)] \zxmm:r^z.t\z^^^.&m 

[0 0 9 8] ^^\Z^ #e>nfc (28, 4R) -2-X 

40 h^s^*;W2px;l/- 4 - b HP^s^hiP U ^Jy • mmM 
2. 4g*5J:iDti- (2 -:/n^Tir^;W ^;1/3JnTJ> 
2. 6 g^ffiV^§£tm3:^]!i#tll(^>®<^:N#(DJtf^{Ccfc 
TfaoaYt^95ttS^Wr§«ifiS5ft:cr) (2S, 4 

R) - 1 - (2 -:t^V-2-^;l/*:U;PX^;W -2 

-xh^v;ti;^3}^x;i/-4-b:FD:*->^tfnu v> (^k 
^ft2 7) 1. 8 g^#fc. 

[0 0 9 9] >fb^%2 7 
*^1^lft®RX^^ h;l/ (I R, V max cm-^, 1 
iq) :340 0, 173 8, 1634 
50 VXX^n27 h)V (E I -MS) m/z (%) : 2 8 7 
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(M" + 1 ) 

:fuVym&.%Pkm:A^^V)V id ppm in C 
DCI3) : 1. 26 (3H, t, J = 7. OHz), 
2. 10'-2. 33 (4H, m), 2. 63 — 2. 92 
(2 H, m) , 3. 3 3 --4. 0 3 (1 0 H, m) , 
4. 16 (2H, a, J=7. OHz), 5. 06 (1 
H, d, J = l 0. OHz) 

[0 1 0 0] ©SlM^^js cocD-r^^nfc (2 s, 4r) 
-1- (2-:^^y-2-^;i/3j>u;i/x?;W -2-x 

h^=^>-*;V#-;l/-4-h Hn:^>-t^DU>^> Wb-^^ 

2 7) 3. 3 g^fflV^'5fiti1^Ji^iiWl(?:)®^|il#(0j* 

(2S) -2-xh*v;^;i/3l^x;i/-4-:t4^v-i- 

(2 -:t^V- 2 -•tJl/7}^U;VX^;l/) fcfnUv> (it 
'^m2 8) 2. 2 g^ftfdo 

[0 10 1] ^^-^^2 8 

h;^ (I R, V max cm-\ 1 

iq) :176 6, 173 8, 1644 
VXX^^i? (E I -MS) m/z (%) : 2 8 4 

(M^) 

h>TO^*lX^i7 ((5 ppm in C 
DCI3) : 1. 27 (3H, t, J = 7. OHz), 
2. 29--2. 82 (4H, m) , 3. 33 — 4. 07 
(11 H, m), 4. 19 (2H. q. J = 7. OH 
z) 

[0 10 2] ®SIJfi«i|8CD®Tf*6nfc (2 S) -2- 

Xh^>-:^;P4^r:;i/-4-:t+V- 1 - (2-:t^y- 
2 - U )VJ^^)V> t: D U > «t:^#f 2 8) 1 . 

0 0 g ^m\^^^u.^n^mm i co(3)<hiwni7^j:^f^^fT^) 

Ttacoafb^6^14M^^T'i>5-xh4^v' 

:^;i/5^^x;i/- 1 - (2 -:^^v - 2 -^;i.'*:U;i/x^ 
;W xtfn [ifPU>?>-3, 5' --f ^5^v'Ui^>] 

- 2 ' , 4 ' ->?:t> 9) 0, 6 5 g ^# 

[0 10 3] ft^^2 9 
*51^«g®iKX^i7 h;^ (I R, V max cm-^ C 
HCI3) :344 0, 1 7 8 2, 1 7 3 4, 1 646 
:/ah>mmm,^m7s^^ h)V (d ppm in C 
DCI3) :1. 25 (3H, t), 2. 18-'4. 0 
0 (1 5H, m) , 4. 2 1 (2 H, a) . 7. 2 1 

(IH, s), 9. 61 (IH, s) 
^7sX<^ h;i/ (E I -MS) m/z (%) : 3 5 4 

(M^) 

K^i^*tbVXX^i7 (HR-MS) m/z : C15H 
22 N4 Og 

tf#« ; 3 5 4 . 1 5 3 9 

; 3 5 4. 15 5 0 

[0104] liffi^ 9 

®tf>^Ui^>15. 0 gCD^nn^lNjP'Al 2 Oml^^S 
tcS^b^^P^T-fe^iH 3, 5 gC0:^nn3}N;l/A5 Om 
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A^pvhi/^:7^ - ^cT3|*® -r ^ ;i <i: cfc D 

CDl- (2 -r/P^T-fe'^;!/) t:^U>?>12. 9g& 
[0 10 5] ^tC. *if6«»l8Cr>®T#enfc (2 8, 4 

R) -2-xh^v':3&;i/3i^x;i/-4-hHP^vt:PU 

>?>-i£Kia3. 0 ggt5<j;tx#e>nfci- (2-:fp 

^M^mi$i(D (2 8, 4R) -1- (2-:r^V-2- 

fcf-^ue^;i/x?;p) -2 -xh+>^:^;i/3j^x;i/-4-t 

HP4^->tfDU>^> ('ft^tfSO) 2, 3g^f#fco 

[0 10 6] ^t-^ms 0 

*^1^^RiKX^5^ h;i/ (I R, V max cm'S 1 

ia) :338 0, 1744, 1632 
^XX^^7 h;i/ (E I -MS) m/z (%) : 2 8 5 

(M^ + 1 ) 

20 ':fUh>mm^^m::^^i^h)V (d ppm in C 
DCia) : 1. 27 (3H, t, J = 7. OHz), 
1. 43-1, 76 (6H, m), 1, 89 — 2. 33 
(4H, m) , 2. 6 9 — 3. 0 0 (2H, m) , 3. 

1 9 — 3. 7 6 (6H, m) , 4. 18 (2H, q, J 
= 7. OHz), 5. 58 (IH, d, J = 10. OH 
z) 

[0 1 0 7] (2)*JSW9CO0T#?)nfc (2 S, 4R) 
-1- (2-:t^V-2-ti^Uv^;i/X^;W -2-X 

h^5>*f;i/^r:;i/-4-t Hn^>-bfnu>?> (ft-^t; 

3 0) 3. 6 B^m^^^Em^ummmio:><2>tmm(Dm 

(2 8) -2-xh4^v;^;P;i^x;p-4-::r+v- l- 
(2 -:t^y- 2 -tf^U>^;i/X5^;l/) bfPU>?> (ft 
-^^S 1) 2. 5 g^^Tto 

[0 10 8] ^[:&tr3 1 

m9\^m^UX^if hJV UR, V max cm-^, 1 

iq) :176 4, 174 2, 1642 
VXX^^ (E I -MS) m/z (%) :28 2 

(M^) 

40 yp h^^a^^feHiX^i? (d ppm in C 
DCI3) : 1. 29 (3H, t, J = 7. OHz), 
1. 4 3-1. 7 9 (6H, m) , 2. 53 — 2. 83 
(2 H, m) , 3. 2 9 — 4. 0 3 (9H, m) , 4. 
23 (2H, q, J = 7. OHz) 

[0 10 9] ®iiJi^j9<7)®T#e)nfc (2 s) - 2- 

xh^v:^;i/:ij^-;i/-4-:t*^y- 1 - (2-:t4^y- 

2 - 1: ^ U >?;i/X^;W If P U (^fc^% 3 1) 1 . 

0 0 Q^m^^^&.m^^mmi<D®hw[mf^^^^n'D 

z.L\z^K>. Tt3(^ii>ft:#95ttS^^^§5-xh4^>^ 

50 ^)V:^:z.)V- 1 - (2 -:t^y - 2 - H-^U >?;l/X5^ 
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;W xfcfn [ifnU5^>-3, 5' -<^^^/U>^>] 

- 2 ' , 4 ' -e^:t> (ib^^^S 2) 0. 5 5 

[0 110] -fb^^S 2 
#^^®iRX^i7 (I R, V max cm-^ C 
HCI3) : 3 4 6 0, 3 2 5 0, 1 7 8 0, 1 7 2 
6, 16 4 2 

T'P h>S^KM*'«X^^ h;i/ ppm in C 

DCls) : 1. 28 (3H, t) , 1. 36 — 3. 8 
6 (1 7 H, m) , 4. 2 0 (2 H, q) , 7. 0 6 
( 1 H, s ) , 8 . 8 3 ( 1 H, s ) 

VXX^^ h;l/ (E I -MS) m/z (%) : 3 5 2 
(M^) 

r^^*tbVXX^i7 (HR-MS) m/z : CieH 

24 N4 Os 

tf @« ; 3 5 2 . 1 7 4 6 
; 3 5 2 . 1 7 5 9 
[0 111] ^W^ \ 0 
®t:PU>^>15. 0 g<;D>:7nn*:;^Al 2 OmlSM 

tciS>ffc::/n^rir9^;n 3. 5 gCDi7nn5f:;i/A5 Om 
(01- (2 -:/n^r^r^;l/) ifDU>^>i4. 2g^ 

[0 1 1 2] *MM8C0®Tf#Bnf^ (2 S, 4 

R) -2-Xh^>':^j;l/5j^-;i.-4-fcFD^i/tfDU 

>^>-iiKfi4. 0 g*3j:m#^nfci - (2 -:/n^ 

7^^)V) tfDU>^>3. 2 g:£ffil.:^;&K^1v{i^M«?lll 
MfefiSflscO (2S, 4R) -1- (2-:^4^V-2-lf 

nu>^;i/X^;V) - 2 -x h^>-::?7;i/7i^x;i/- 4 -b H 

P^^i/tfUUv'^ (^t:'&#?33) 2. 9g^#fCo 

[0 113] ft^^Sl3 3 
^^m^&U:^^^hJV ilR> V max cm-^ 1 
iq) :338 0, 174 0, 1634 
VXX^^ V)V (E I -MS) m/z (%) : 2 7 1 

(M^ + 1 ) 

:/P h>^Km*i!iX^5^ h;^ ((5 ppm in C 
DCI3) : 1. 27 (3H, t, J = 7. OHz), 
1. 44-1. 70 (4H, m), 1. 80 — 2. 28 
(4H, m) , 2. 6 5 — 2. 9 8 (2H, m) , 3. 
30 — 3. 80 (6H, m), 4. 18 (2H, q, J 
= 7. OHz), 5. 52 (IH. d, J = 10. OH 
z) 

[0 114] (2>mmmi oc[)®T#e>n& (2 s, 4 

R) -1- (2 -:t+V- 2 -t?DU>^;l/X5^;W -2 

-xh4^>':^?;i/5i^x;i.-4-t:HP4^v'tfnui^/ (At 

'&ti3 3) 3. ^ B^m^^^&s^\tmmmi(D®t.nm. 
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(D (2 8) -2 -xh:^^v';tr;l/3ifx;i/-4-:t4^y- 1 
- (2 -?}-4^y- 2 -If DU>^;vx5^;w \f.u^}V'> 

iit^m^A) 2. 4g^#;^o 

[0 115] it^m^A 

^^^l-^IKKX^i? h;l/ (I R, V max cm'S 1 

iq) :176 2, 174 0, 1644 
VXX^^ h)V (E I -MS) m/z (%) : 2 6 8 

(M^) 

T'n h>^ag*R|X^^ h;l/ ((5 ppm in C 
DCI3) : 1. 28 (3H, t, J = 7. OHz), 
1. 73 — 2, 23 (4H, m), 2, 53 — 2. 83 
(2 H, m) , 3. 2 9 — 3. 6 9 (9H, m) , 4. 

21 (2H, q, J = 7, OHz) 

[0 116] ®mMmi o<D®^%^nr^ (2 s) -2 

-Xh^v:^j;l.'3j^x;l/-4-:t^V- 1 - (2-:#^V 
-2-t°PU>?;l/X5";W t:PU>?> ({b^^&3 4) 

1. 0 0 ^^m^'^^)^^nmmm\o:)®tnmfmvF^ 

20 (2-:t^y-2-t:PiJ v;i/X 

XtiP [HPU5^>-3, 5' --f^^^y'U>^ 
>] -2' , 4' -v:t> (^b-S-^S 5) 0. 5 4gS 

[0 117] it^m^ 5 

*^1-«IKiRX^57 h;]^ (I R, V max cm'S K 
Br) :34 5 0, 1 7 8 0, 1 7 34, 1 6 3 8 
yp h>Sa»^^R|X^^ (d ppm in C 
DCI3) :1. 27 (3H, t), 1. 66 — 3. 9 
3 (1 5H, m) , 4. 19 (2H, q) , 7. 11 
30 ( 1 H, s ) , 9 . 4 5 ( 1 H, s ) 

VXX^i7 h;i/ (E I -MS) m/z (%) : 3 3 8 
(M^) 

ia:5i^^tbVXX^5? h;l/ (HR-MS) m/z : C15H 

22 N4 O5 

tf^'lii ; 3 3 8 . 15 9 0 
I6aij«; 3 3 8. 1 5 7 7 

[0 118] *Ji^il 1 
©vX^Jl/T^/l 5. 0 g<^)^PP*:;i/Al 2 Om 1 

mmzmt^^'^r'\i^)v\ 3. 5 gco57DP3j^;i/A5 

4^ Oml^|g^O° CJCTjgTLfc^. 5Ptrati^bfcp 

^ A ^7 n V h ^ ^ :7 - T«SJ T ^ C a: tc J; 0 iiess 

#:coi- (2 -y^p^rir^^w >?x^;pr^>i4. 

5 g ^#7to 

[0 1 1 9] Stt^1|8<^(DT#^n;/"^ (2 S, 4 

R) -2-xh^>':^;;i/2}^x;i/-4-fcl^p^>'t!PU 
>^>-;ffiteS4. 0 g*5j:m#^nfcl - (2 -yp^ 

r^^)V) >?x^;i/T^>3. 9 g^fflt^i^j^iSi^ti^sfi 

5i? ^Jico^^l^^coSf^t::^:?:], TSBoM^bWttH^* 
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t^mmi^^O (2S, 4R) -1- (2-:t^V-2 

-i>x5^;l/T^yx^;W -2-:suh^i^ti)V:^::::^}V- 

[0 12 0] ^t:^#|3 6 
#^1^»®iRX^i7 h;!^ (I R, V max cm-^ 1 

iq) :338 8, 174 2, 1628 
VXX^:^ h)]/ (E I -MS) m/z (%) : 2 7 3 

(M^ + 1 ) 

T'D h>^^»^R|X^^ h;P (6 ppm in C 
DCls) : 1. 13 (6H, t, J = 7. GHz), 

1. 26 (3H, t, J = 7. GHz), 1, 73-- 

2. 3 6 (4H, m) , 2. 6 9--3. 9 6 (9H, 

m), 4. 16 (2H, q, J = 7. GHz) 

[0 12 1] <^mmm 1 1 ©®T#^ni^ (2 s, 4 

R) -1- (2-:t^V-2-vX^;l/T^y) -2- 

#&?Jtta&*T^gJf«eiK#:(D (2S) -2-Xh^i^ 
;^j;^#x;i/-4-:t^V-l- (2-:t*y-2->?X 

5^;l/T^/x5";W HpU^^^ {it-^^^i) 2. 3g 

[0 12 2] 'fb^#;3 7 
#^«S®iRX^i7 (I R, V max cm-\ 1 

iq) :176 4, 174 0, 1646 
TXX^^ h)V (E I -MS) m/z (%) : 2 7 0 

(M^) 

T'Ph^^^iS^^^iBX^^h;^ (a ppm in C 
DCI3) : 1. ISandl. 16 (6 H, each 
t, J = 7. GHz), 1. 29 (3H, t, J = 
7. OHz), 2. 46-^2. 83 (2H, m), 3. 
16^-3. 93 (9H, m), 4. 22 (2H, q, J 
= 7. GHz) 

[0 12 3] ®mMm 1 1 o<2)T#^nfc (2 s) - 2 

-xh4^->:^;i/#x;i/-4-:t^v- 1 - (2-:t4^y 
-2-i^x5^;^T^yx^;W tiPUi^^ iit^^s 
6) 1. 0 0 g^ffli'i^J^^1^tSg|SE«^Ji(?)(3)<hH^?5:S 

xh^->*r;i/2f^x;i/- 1 - (2 -:t*y- 2 -i^x^;!/ 

T^/x^;^) Xh:P LlfPU>^>-3, 5' — f^:^ 
yUv>] -2' . 4' (^ft'&ftrSS) 0. 6 

5 g ^mco 

[0 12 4] it^ms 8 
*^1^iS©iRX^i7 h;!/ (I R, V max cm-^ 1 

iq) :325 0, 177 8, 172 2, 1634 
y'P h>«M#^R|X^>:7 (6 ppm in C 
DCls) : 1. 11 (6H, t) , 1. 26 (3H, 
t), 2. 19 — 3. 98 (11 H, m), 4. 19 

(2H, q), 6. 83 (IH, s), 9. 05 (1 
H, s) 
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VXX^i? (E I -MS) m/z (%) :34 0 
(MO 

^^Mm'rXX^i^h)V (HR-MS) m/z : CisH 

24 N4 Os 

mWm; 3 4 0. 1 746 
W^M ; 3 4 0 . 1 7 2 9 

[0 12 5] mmmi 2 

0i^-n-:/nh:;i/Ta>'i 5. 0 gco^np*:;i/Ai 

2 Oml@IK(C:^il:::/P^T't:^;H 3. 5g<^^nP 

10 ^;l/A5 0ml^|j$^0° Ct-T?gTbfcf*:. 5 

iDiefeJlS#:CQ 1 - (2 -y^n^yir^^;^) >?-n-7' 

Ptf;i/T^>ii. 5g^#;to 

[0 1 2 6] ^^C. ftiiM8<Z)(DT#enfe (2 S, 4 

R) -2-xh^>-:j^;l/3jfx;l/-4-bt^P*>^h:PU 
>^>-:KKJ^3. 5 g^feitX^e^nfei- (2-:/n^ 

>^-n-:/Pt:;l/T^/3. 9g&fflV>^£il 
it? i?1.[^*Jfi«?!|i0®t|s|^CD»fptc<i:O. Tfficoa^b^W 
14R^*t^<&*filS*cD (2S, 4R) -1- (2-;t 
^V- 2 -i^-n-7'nt!;i/T^/X^;W -2-Xh 
*v*;i/3jfx;l/-4-t: HP^v^lfPUv^^ (^b^fts 

9) 3. 7g^#feo 

[0 12 7] ^b^tlS 9 
*i^«IBiKX<^ h;i/ (I R, v max cm ^, 1 
iq) :338 0, 174 4, 1632 
•^XX^i? (E I -MS) m/z (%) : 3 0 0 

(MO 

T'n (<5 ppm in C 

DCls) : G. 87andG. 90 (6H, each 
t, J = 7. GHz), 1. 29 (3H, t, J = 
7. GHz), 1. 33 — 2. 5G (8H, m), 2. 
69 — 4. 03 (8H, m), 4. 20 (2H, q, J 
= 7. GHz), 5. 69 (IH, d, J = 10. OH 
z) 

®^Mmi 2(DO'V%^nTc (2S, 4R) -1- (2 

-^^v-2-i^-n-:/u\i)vy^yx,^)V) -2- 

Xh*v';^;i/#x;i'-4-t:HP*->t:PU>^> (ffc-^ 
40 tl3 9) 4. G g^^V^^J&imillJi««llC^®<t|W|:^C7) 

(2S) -2-xh^v:^;^d^x;^-4-:t^v- l- 
(2-:t^y-2->^-n-:/Ptr;^T^yx5^;^) H 

PU>^> (ft^«;4G) 3. 2g^f#fco 
[0 12 8] >fb'&%4 0 

h;l/ (I R, V max cm-\ 1 
iq) :176 6, 173 8, 1648 

VXX^57 (E I -MS) m/z (%) : 2 9 8 

(MO 

5i? h>Sa5t^^R|X-^i7 h;l/ (5 ppm in C 
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DCla) : 0. 87and0. 91 (6H, each 
t, J = 7. OHz), 1. 28 (3H, t, J = 
7. OHz), 1. SS'-l. 89 (4H, m), 2. 
53-'2. 83 (2H, m), 3. 05-^3. 95 (9 
H, m) , 4. 2 1 (2H, q, J = 7. OHz) 

[0 12 9] 1 2COC2)T#enfc (2 S) - 2 

-Xh^v;*?;i/3pr:;p-4-:t^V-l- (2-:t^y 
- 2 -v-n-ynt:;i.T^y) h^DUv^ (^t^^A 
0) 1. 0 0 g^fflti§i^i1^«^IfSWIl<Z)@^|p|«^j:Jft 
i^^fr3^chl::J:D. T»Scoa^t^«ttH^:fl-ra 5 - 

Xh^^-v:*?;|/zH-;|/- 1 - (2 -:t4^V- 2 -v^T'Dtf 

;I/T^yx5^;i/) xtfn [t:nu>^>-3, 5' --^^ 

^'/Vzy>] -2' , 4' -i^:^^ afc^%4 1) 0. 

7 0 g ^f#fco 

[0 13 0] 'fb^^4 1 
*31^iftMX^^ h;l/ (I R, V max cm-S 1 

i a) :3 2 5 0, 1 7 8 0, 1 7 2 2, 1 6 3 4 

':ftihymm^^m7.^i^hjv (6 ppm in c 

DCI3) : 0. 76 (6H, t) , 1. 26 (3H, 
t), 1. 28^-3. 86 (15 H, m), 4. 19 
(2H, a), 7. 2 6 (IH, s) , 8. 0 1 (1 
H, s) 

VXX^^ hJV (E I -MS) m/z (%) : 3 6 8 
(M^) 

iS^^*tbVy?;X^i7 h;]^ (HR-MS) m/z : C17H 

28 Nd O5 

; 3 6 8 . 2 0 5 9 
^ijfi ; 3 6 8 . 2 0 7 2 
[0131] 1 3 

^nmms(DQx*n^nrc (2s, 4r) -2-xh+ 

^Wf ^*feiK#:(^> (2S, 4R) -l-^>-J)V-2 

-xh^v:^;i/2j^x;i/-4-t Hn^->t:DUv> (it 

2) 1 3. 0 g^#fCo 
[0 13 2] it^m^ 2 
ibJSi^teM (c = l. 07, MeOH) : [af]D=-6 
5. 4" 

#^1^^SK^RX^^? h;^ (I R, v max cm-^ 1 
id) :340 0, 173 7, 1610 
^7sX<^ h;i/ (E I -MS) m/z (%) : 2 4 9 
(M^) 

yp h>SK5l*RlX^i7 h;^ ((5 ppm in C 
DCI3) :1. 24 (3H, t, J = 7. OHz), 
2. 01-2. 61 (4H, m), 3. 18 — 4. 06 
(4H, m) , 4. 18 (2H, q, J = 7. OH 
z), 4. 27—4. 63 (IH, m), 7. 35 (5 
H, s) 

[0 13 3] (2)MMM 1 3 (D(X)-C%^nrc, (2 S, 4 
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R) - 1 -^>>?;^-2 -xh=^^->:^j;i/3}^-;i/-4-t: 

HP4^v'lfPU>^> (fb^tJ4 2) 15. 5g^>B3^^^-6 
fi<Jtta^W-r^lfe^fe?S#:C0 (2 8) -l-^>v=;l/- 

2-xh^>^*;P3px;i.-4-:t*ViiPU>^> at^ 

tl4 3) 12. 7 g^#fco 

[0 13 4] i[:^m4 3 
^^I^^KiRX-^^ h;i/ (I R, V max cm'S 1 
iQ) :176 8, 173 8, 1605 

10 v;^X^57 (E I -MS) m/z (%) : 2 4 7 
(M^) 

y''uh>i($,mM^mx^^hJV (d ppm in C 
DCI3) : 1. 28 (3H, t, J = 7. OHz), 
2. 50 — 2, 80 (2H, m), 3, 36 — 3. 56 
(2 H, m) , 3. 7 8 — 4. 2 0 (3H, m) , 4. 
23 (2H, q, J = 7, OHz), 7. 25 (5H, 
s) 

[0 13 5] (S)^mmi 3 6o®T#5n& (2 s) - 1 

-^>z^)V- 2 -X h+>-*;i/3}fx;i/- 4 -:t4^v tin 

ttKSWt"^ (3R, 5 8) -l-^>z^)V-5-X.h 

*v*;i/2}^x;i/xt:n [ifDU>^>-3, 5' — r^:$^ 

yUv>] -2' , 4' -v:t> (ft:'&iKf4 4) 2. 0 
2g^j:r/ (3S, 5S) - 1 5 -Xh:^ 

>';^;i/4^x;i/xtfn [tfPUv>-3. 5' — f^^y 

U>^>] -2' , 4' Wb'&tf4 5) 0, 5 8 

[0 13 6] >ft:^tr4 4 

5(9 S1;S : 107-108^* C 

itm^& (c = l, 08, 2N-HC1) : [a]D = 
-24. 5° 

*^1^^K«X^^ (I R, V max cm'S K 
Br) :325 0, 178 8, 1724 
7'nh>Saa*HlX^^h;l/ ((5 ppm in C 
DCls) :1. 24 (3H, t), 2. 14 (IH, 
dd, J= 1 3. 9 2, 4, 3 9Hz), 2. 71 (1 
H, dd, J = 1 3. 9 2, 9. 5 2Hz), 2. 98 
(IH, d, J = 9. 52Hz), 3. 03 ( 1 H, 
40 d, J=9. 89Hz), 3. 54 ( 1 H, d d, J = 
9. 5 3, 4. 4 0Hz), 3. 66 (IH, d, J = 
13. 19Hz), 3. 94 (IH, d, J = 13. 1 
9) . 4. 13 (2H, q) . 6. 80 ( 1 H, br 
s), 7. 28 (5H, s), 9. 17 (IH, br 
s) 

^^C-mm^^m:^^^h)V (d ppm in CD 
C 1 3) : 1 4. 13 (q) , 4 0. 0 3 (t) , 5 
7. 7 2 (t) , 6 1. 3 1 (t) , 6 2. 0 6 
( t) , 6 3. 9 3 (d) , 6 7. 2 1 (s) , 12 
50 7. 52, 128. 39, 128. 87, 137. 1 
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4, 1 5 5. 8 8, 1 7 3. 2 5, 1 7 5. 3 2 

VXX^^ h;l/ (E I -MS) m/z (%) : 3 1 7 

7iM^^ : C16H19N3O4 

tf-^fii ;C:60. 55, H:6. 0 4, N:13. 2 

4 

*Mft ; C : 6 0. 4 3, H : 6. 13, N : 1 3. 3 

3 

[0 13 7] 5 

Sll;i^ : 8 8-89^ C 

itmtftm. {c = 1 , 0 1, 2N-HC1) : [qi] D = 
-12. Q'' 

#i51^«S®iRX^^7 h;^ (I R, V max cm-^ C 
HCI3) :3 4 6 0, 3 2 5 0, 1 7 8 4, 1 7 3 0 
^Uhymmm.^^7.^^V)V {6 ppm in C 
DCI3) : 1. 28 (3H, t) , 2, 36 ( 1 H, 
dd, J = 1 3. 9 2, 8, 7 9Hz), 2. 63 (1 
H, dd, J = 1 3. 9 3, 6. 2 2Hz), 2. 77 
(IH, d, J = 9. 52Hz), 3. 50 (IH, 
d, J = 9. 89Hz), 3. 78 ( 1 H, d d, J = 
8. 7 9, 6. 2 3Hz), 3. 83 ( 1 H, d, J = 
13. 19Hz), 3. 95 (IH, d, J = 13. 1 
9Hz) , 4. 19 (2H, a), 6. 77 ( 1 H, b 
r s) , 7. 29 (5H, s) , 8. 98 ( 1 H, b 
r s ) 

^^C-mm^^7s^^V)V id ppm in CD 
C 1 3) : 1 4, 2 5 (q) , 4 0. 9 1 ( t) , 5 

5. 4 2 (t) . 6 0. 8 5 (t) , 6 0. 9 2 
(t), 62. 67 (d), 67. 39 (s), 12 

7. 3 9 (d) , 12 8. 4 1 (d) , 12 8. 6 4 
(d) , 1 3 7. 7 6 (s) , 15 6. 9 1 (s) , 1 

7 2. 12 (s) , 1 7 5. 2 2 (s) 

TXX^57 (E I -MS) m/z (%) : 3 1 7 
(M^) 

7n*^W : C16H19N3O4 

fhffffi ;C:60. 55, H:6. 0 4, N:13. 2 
4 

mmm ;C:60. 34, H:6. 02, N:13. 1 
4 

[0 13 8] mMMl 4 

®L-t: HD4^>':/nu>2 5 g> y:/Dtf;i/7;pn 

15 0ml <DmuWzWc'5^^:=^)V 10ml SMT 

110° c\zxi QmmmwMm\^fz.o ^n^. m 
o> Tta©«>fb#e?jttM^^t-^«ie#n^s© (2s, 

4R) -4-t FD4^->-2-^V7'D>j^^5/:^J;l/>}t- 
;Hl^u>^>^tK^ Wl::^tf4 6) 2 2, 5g^»fco 

[0 13 9] ^t-a^#|4 6 
: 1 5 0-1 5 2" C 
Ttm^^ : CsHisNOa • HC 1 
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;C:45. 82, H:7. 68, N:6. 68 
;C:45. 70, H:7. 55. N:6. 45 

[0 1 4 0] ®mmmi 4(DOxm^n^ (2 s, 4 
}^ti^ji^>mmm. (it'^m46) 22. og. mit^> 
mz^y). ym<Dmit^^mn^mr^m&mi^<D (2 

S, 4R) -l-^yi^)l-4-t.\^U^z^-2-^V 
:fU:^^iy:fy)V:^-)V}^a^Ji>y (ft'&«j4 7) 1. 6 
10 5 g ^tffco 

[0 14 1] i[:^m4: 7 
*^1^#*®iRX^^ h;l/ (I R, V max cm'S 1 
iq) :341 0, 174 0, 1610 
VXX^i? hJl (E I -MS) m/z (%) : 2 6 3 

(M^) 

ynh>Sa»^^HlX^^h;l/ (d ppm in C 
DCI3) : 1. 20 (6H, each d, J = 7. 
OHz), 1. 79-^2. 59 (4H, m), 3. 11 
--3. 92 (4H, m) , 4. 27--4. 59 (IH, 
20 m) , 4. 8 2 --5. 2 3 (IH, m) , 7. 3 1 (5 
H, s) 

[0 1 4 2] C3)ilJfB«3| 1 4t^®T#S)nfc (2 S, 4 

R) - 1 -^>>^;i/-4-bHD4^v'-2--fv:/n3j^ 
^->*;i/3}^r:;i/enu v> (>fb'&#»4 7) 10. OgS 

mt^m^n^^r^mn&mi^o (2s) -i-^> 

2 -^y:/n4^^>'*;i/:4^-;i/-4-:t*yEn 
Uv> (^t:^^^4 8) 8. ig^Wfco 

[0 14 3] it-^^A 8 
5(9 ^iS1^«S8fci|XX^^? h;i/ (I R, V max cm-\ 1 
iq) :176 5, 174 0, 1610 
x^XX^i? (E I -MS) m/z (%) : 2 6 1 
(MO 

h>:^^lM*RiX^:^ h;^ (a p pm in C 
DCI3) : 1. 23 (6H, d, J = 7. OHz), 
2. 5 2--2. 7 6 (3H, m) , 3. 4 5 ( 1 H, 
d, J=8. OHz), 3, 80'-'4, 10 (3 H, 
m) , 4. 8 2-5. 2 5 (IH, m) , 7. 2 7 (5 
H, s) 

40 [0 14 4] ®||M^J1 4C0®T#^nfc (2 S) - 1 

Vb°UU>?/ ('ft;^«4 8) 5. 6g. -yr>itti^}^ 
A2. 8 g. j^KT>^-»5rA7. 7 g:fe<J;t;6 0 %/K 

«»ii<D(3)i:i^^i*sf^^fT5ritc<fco> ym<Dmc^ 
wtts^^-r-^tifefeeigfr (3 R, 5 s) - 1 

v^jl/-5--fy>^D3p^>-:*?;i/3}^ri;i/Xt:D [iiPUv^ 

>-3, 5' -^^^yUi>>'] -2' , 4' ->?:t> 
iit^mA^) 4. 2 gt5j;D^lie«Sa (3 S, 5 8) 

5i? - 1 5 — f yyn4^:^>'*;l/3i^r:;l/Xt:n 
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[tfnu>?>-3, 5' --1 B.^^/^)-jy^ -2' , 

[0 14 5] ^b^#|4 9 
J:bJi^S(c = 0. 6 5, Me OH) : [cu]d=-5 
2. 6" 

#i51^»®iRX^^ h;!/ (I R. V max cm-^ 1 
iq) :325 0, 177 8, 1740 
:fuVyWMM.^^7.^^V)V {d ppm in C 
DCla) :1. 22andl. 23 (each 3 
H, d) , 2. 12 (1 H, dd, J = 13. 92, 
4. 03Hz), 2. 71 (IH, dd, J = 13. 9 

2, 9. 53Hz), 2, 98 ( 1 H, d, J-9, 5 
3Hz) , 3. 01 (IH, d, J = 9. 53Hz), 

3. 52 (1 H, d d, J = 9. 5 3, 4, 0 3 H 
z) , 3. 65 (IH, d, J = 13. 19Hz), 
3, 94 (IH, d, J = 13. 19Hz), 5. 02 

(IH, m),6. 66(1H, br s),7. 29 

(5H, s) 8. 69 (IH, br s) 
'^^C-mmm.^^BTs^^hJV {6 ppm in CD 
CIs) : 2 1. 70and21. 78 (q) , 3 9. 
98 (t) , 5 7. 6 8 (t) , 6 2. 0 9 (t), 6 
3. 9 7 (d) , 6 7, 4 0 (s) , 6 9. 0 7 

( t) , 1 2 7. 5 5 (d) , 1 2 8. 4 5 (d) , 1 
2 8. 8 0 (d) , 1 3 7. 2 8 (s) , 155. 34 

(s), 172. 85 (s), 17 4. 92 (s) 
TXX^^ h)V (E I -MS) m/z (%) : 3 3 1 

(M*) 

S5^»IEVXX^i7 (HR-MS) m/z : CitH 

21 Ns O4 

th»« ; 3 3 1 . 1 5 3 1 

mmm ; 3 3 1 . 1522 

[0 14 6] i\i^m^ 0 

m^: 162-163** C 

i:bJg TteS ( c = 1 . 03, MeOH) : [a]D=-3 
8. 2' 

^9VmW5L7.^i^h)V V max cm-^ K 

Br) :323 0, 177 0, 1718 
^uVymm.^^7.^^VV^ i6 ppm in c 
DCI3) :1. 23andl. 25 (each 3 
H, e a 0 h d) . 2. 3 4 (1 H, d d, J = 1 
3. 5 6, 8. 0 6Hz) , 2. 59 ( 1 H, d d, J 
= 1 3. 5 6, 6. 6 0Hz), 2. 74 (IH. d, 
J = 9. 9Hz) , 3. 47 (IH, d, J=9. 9H 
z) , 3. 75 (IH, dd, J = 8. 0 6. 6. 60 
Hz), 3, 81 (IH, d, J = 13. 19Hz), 
3. 96 (IH, d, J = 13. 19Hz), 7. 17 

(IH, br s) , 7. 28 (5H, s), 9. 44 

(1 H, b r s) 
^^C-WmmMmTs^^VyV ppm in CD 
C 1 3) : 2 1. 8 1, 2 1. 8 5 (q) , 4 0. 9 1 
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( t) , 5 5. 3 9 (t) , 6 0. 9 1 (t) . 6 2. 
8 6 (d) . 6 7. 4 4 (s) , 6 8. 5 5 (d) , 1 
2 7. 3 1 (d) , 1 2 8, 3 9 (d) , 12 8. 6 1 

(d) , 1 3 7. 9 5 (s) , 1 5 7. 2 2 (s) , 1 
7 1. 7 1 (s) , 1 7 5. 3 8 (s) 

(E I -MS) m/z (%) : 3 3 1 

(M^) 

jtM^f^'. C17H21N3O4 

tf#^t ;C:61. 62, H:6. 39, N:12. 6 

10 8 

^Mffl ;C:61. 67, H:6. 37, N:12. 6 
7 

[0 14 7] ^Ji^jl 5 

®*}S^J 1 4C9(DT#e>nfc (2S, 4R) -4-t:H 

Je(i[:^tf46) 10. 0 g> :ftit::7x^^5^;i/9, 1% 

'^m^^^n.m^mmm\<D(^t.nm<Dmm':.i^^. tie 

CDa^[:^»ttS^^^^j^^ft«#:(D (2S, 4R) - 

4 - h H p^v - 2 --f v:/n/}t4^>'*;i//R::i;i/- 1 - 
^ >'x^g^;i/t:nu v> (fb-g-^js 1) i i, 6g^# 

[0 14 8] >fb^iter5i 

^i1^li96iRX-^^ h;i/ (I R, V max cm'S 1 
i q) : 3440. 1 7 3 8, 1 6 1 0 

Y)], (E I -MS) m/z (%) : 2 7 7 

(M^) 

h>;Sa»^tPlX^^ (d ppm in C 
DCI3) : 1, 21 (6H, each d, J = 7. 
OHz), 2. 00 — 3. 00 (8H, m), 3. 30 
30 -3. 73 (2H, m) , 4. 29-4. 59 (IH, 
m) , 4. 8 2 — 5. 2 6 ( 1 H, m) , 7. 20 (5 
H, s) 

[0 14 9] ©ftSfiM 1 5 cD®T#^nfc (2 8, 4 

R) - A.-\iYxi^y-2-'iV^u-t^^ytiy\/^::^}]/ 

-\-y:z,^-'^)\'\iu^}yy (^b^trs i) 6. OgS 

fflV^^K^1^l5^M^Jlco©<h|Wi1icojSf^tcj:D, TIBc^ 
a^b^WttM^^r^gSf^feSSft^co (2 8) -2-^y 
>^*D:^^v:^[;i/:j^-;i/-4-:t4^V - 1 -:7x^^^;i^t: 
n^yvy ('ffc^^5 2) 5. 4gS#fco 
40 [0 15 0] {"a^m^ 2 

JtigTfeS (c = l, 30, MeOH) : [a] d = -4 
0. 3" 

^9mmMy.^9Y)]/ V max cm-\ 1 

iq) :176 6, 173 0, 1605 
^XX^^ h;i/ (E I -MS) m/z (%) :27 5 

(M^) 

^uvywmm.mk7.^^ (a p pm in c 

DCI3) : 1. 23 (6H, d, J = 7. OHz), 
2. 47^-2. 67 (2H, m), 2. 77--3. 08 
30 ( 5 H, m) , 3. 2 7 (IH, d, J = 8. OH 
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z), 3. ei'-S. 94 (IH, m), 4. 83- 
5. 29(1 H, m), 7. 27(5 H, s) 

[0 15 1] ®mMm 1 5cr>®T#snfc (2 s) - 2 

5^;i/eDU>^> (^t:^#i5 2) 4. 8 g^^v^^si^^^a 

IIJiWico(3)<t[^^i;^j:Sf^^ff 5^:^l::J:D. TIEcoa 
^b#KJttM^*t-^ (3R, 5S) -5— <yyn3}f^ 

1 -:7 3i-t^^;i/X tfp [t:uUv=>- 

3, 5' --f ^:^l/U>?>] -2' , 4' (YL 
-&tf5 3) 3. 4 0 gfei:t; (3 S, 5 S) - 5 -^V 

7^n3lf4^>':*?;i/3j^-;i/-i->^x^^;^Xtfn [tTDU 

>^>-3, 5' --f ^:5^^/U v>] -2' , 4' ->?::f 
> iit^m^A) 0. 6 2g^#fCo 

[0 15 2] ft^tl5 3 
Bt;^ : 1 4 4-- 1 4 5" C 

J:bS^ Ttft ( c = 1 . 0 5, MeOH) : [a]D=-6 
1. 0° 

*^tlS®iR:^^^ (I R, V max cm-^ K 
Br) :3 3 5 0, 3 0 0 0, 1 7 7 2, 1 7 4 2, 1 
7 34 

h>TO^*lX^i7 ((5 ppm in C 
DCla) : 1, 23andl. 25 (each 3 
H, each d, J = 6. 3Hz), 2. 15 (1 
H, dd, J = 13. 55, 5. 13Hz), 2. 72 
(IH, dd, J = 1 3. 9 3, 8. 7 9Hz), 2. 
74 — 2. 82and2. 98--'3. 03 (4H, ea 
ch m) , 3. 07 (IH, d, J = 9. 52H 
z) , 3. 24 (IH, d, J = 9. 52Hz) . 3. 
51 (IH, d d, J = 8. 7 9, 5. 13Hz), 
7. 11 (IH, br s), 7. 16 — 7, 21an 
d7. 24 — 7. 30 (5H, each m), 9, 8 
0 (IH, b r s) 

13 C-S^Sa*^^IX^:^ h;l/ ((5 ppm in CD 
CI3) : 2 1. 6 7, 2 1, 7 5 (q) , 3 4, 63 
( t) , 4 0. 0 5 ( t) , 5 5. 7 8 (t) , 6 2. 

4 0 (t) , 6 5. 1 2 (d) , 6 7. 1 1 (s) , 6 
9. 0 9 (d) , 1 2 6. 2 6 (d) , 12 8. 4 5 

(d) , 1 2 8. 6 3 (d) , 1 3 9. 3 7 (s) , 1 

5 6. 2 9 (s) , 1 7 2. 5 3 (s) , 176. 03 
(s) 

^XX^i? V)V (E I -MS) m/z (%) : 3 4 5 

(M^) 

itMii^ : C18H23N3O4 

tf#fil ;C:62. 59, H:6. 71, N:12. 1 
7 

SIMfe ; C : 6 2. 6 3, H : 6. 6 9, N : 1 2. 1 
2 

[0 15 3] it^m^4 

itmytm. (c = i. o, mcoh) : [«] d = -2 

3, 0' 
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#^1-«R^RX^^? h;i/ (I R, v max cm'S 1 
i a) :3 2 5 0, 3 0 5 0, 1 7 7 8, 1 7 3 8, 1 
7 2 0 

h>TOa*nIX^^ hJV (d p pm in C 
DCI3) :1. 24andl. 25 (each 3 
H, each d, J = 6. 23Hz), 2. 33 (1 
H, dd, J = 1 3. 5 6, 7. 0 6Hz), 2. 58 
(IH, dd, J = 1 3. 5 6, 6. 6 0Hz), 2. 

7 3 — 2. 0 8 (4H, m) , 2. 86 (1 H, d, J 
10 =9. 89Hz), 3. 59 (IH, d, J = 9. 90 

Hz), 3. 75 (IH, t, J = 7, 33Hz), 
5. 01 — 5. 09 (IH, m), 7, 09 (IH, b 
r s), 7. 16 — 7. 29 (5 H, m), 9. 65 

(IH, b r s) 
^'C-mmm.i^m7.^^h)l^ id ppm in CD 
C 1 3) : 2 1. 7 9, 2 1. 8 3 (q) , 3 4. 8 4 

( t) , 4 0. 7 8 (t) , 5 3. 2 4 (t) , 6 1. 
46 (t), 63. 42 (d), 67. 39 (s), 6 
8. 7 0 (d) , 1 2 6. 2 2 (d) , 12 8. 4 2 
20 (d) , 1 2 8. 6 1 (d) , 1 3 9. 7 1 (s) , 1 
57. 15 (s), 171. 70 (s), 175. 64 

(s) 

VXX-^^ (E I -MS) m/z (%) :34 5 
(M^) 

^^MM^7.7.^i^ h)V (HR-MS) m/z : CisH 

23 Ns O4 

mWW- ; 3 4 5 . 16 8 8 
3 4 5. 1 6 6 9 
[0 15 4] ^MMl 6 
30 a)SIM«SJl 4CD(DT#e)n?c (2S, 4R) -4-t:l^ 

({b^f|^4 6) 2. Og. mtzyy:r.-JV^^>6, 

4 g ^m^^^&.i^\tmmm i (D®tmm(Dmmz^ n . 

TIBc?)S^b#e5ttS^Wf ^gSEJtfeiS#:co (2S, 4 

R) - 1 ->?:7xn;i/p^^;i/-4-t FD4^->-2--f 
V>^P2j^4^v'*;i.^-;i.HPU>?> {\\:.^mb b) 4. 

8 g ^#7to 

[0 15 5] it^mb 5 
JtSlTlfeS (c = l. 0, MeOH) : [a] d=-2 
40 3. 5° 

^J^^^IKKX^^ h;i/ (I R, V max cm-^ 1 
iq) :346 0, 172 8, 1600 
VXX^i? V)V (E I -MS) m/z (%) : 3 3 9 

(M^) 

^nh>mmp<m7s^{; V)v (d p pm in c 

DCI3) : 1. 06andl. 23 (6H, each 

d, J = 7. OHz) , 2. 0 0 — 2. 3 6 (4H, 
m), 2. 75 (IH, dd, J = 10. 0, 2. OH 
z) , 3. 26 (IH, dd, J = 10. 0, 5. OH 
50 z), 3. 59 — 5. 10 (3H, m), 7. 16 — 
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7. 6 9 (1 OH, m) 

[0 15 6] <2>MMm 1 6 co0T#e>nfc (2 s, 4 

TEcoafb^WttK^Wt-^^ftfeSKft^co (2S) -i 
- :7 X 2 - ^ v v;^;;I/2|^n;^- 

[0 15 7] it^m^ 6 

^^l^liKiR;^^^ h;l/ ( I V max cror\ 1 

id) :176 4, 173 0, 1600 
VXX^^ h;l/ (E I -MS) m/z (%) : 3 3 7 

(M^) 

T'n h>^aM^^*X^i7 (6 ppm in C 
DCI3) : 1. 13 and 1. 17 (6H, d, 
J = 7. OHz) , 2, 3 6 — 2. 8 0 (2H, m) , 
3. 19^-3, 42 (2H, m) , 3. 89 — 3. 95 
( 1 H, m) , 4 . 8 5 — 5. 00 ( 2 H, m) , 7 . 
10 — 7. 5 0 (1 OH, m) 

l3C-S^K»*RgX^i7^;l' ((5 ppm in CD 
C 1 3) : 2 1. 6 9 (a) , 2 1. 7 3 (a) , 4 
2. 0 1 (t) , 5 7, 6 4 (t) , 5 9. 6 5 

(d) , 6 8. 2 9 (d) , 7 0. 5 1 (d) , 12 
7. 3 0 (d) , 1 2 7. 4 0 (d) , 12 7. 6 2 

(d) , 1 2 8. 0 4 (d) , 1 2 8. 6 4 (d) , 1 
4 0. 74 (s) , 142. 14 (s), 172. 15 

(s) , 2 11. 7 9 (s) 

[0 15 8] ^rnMmi 6o®T#e»nfc (2S) -i 

4-:t4^VtfniJ>^> ab'&*5 6) 2. Og&fflV^^ 

iBoaib^WttS^Wf ^ (3R, 5S) -i--:^:7x 
pU':x>-3, 5' --i'^^yu>^>] -2' , 4' - 

-J^y iit-^^^l) 1. 5 6gfeJ:tf(3S, 5S) 

;i/Xtfn [tfnUv>-3, 5' --f^^\/Uv>] - 

2' , 4' -i^^y (At^mb%) 0. 2 0g^#7^zo 
[0 15 9] it^m^ 7 
Sli^: 9 1-9 3^ C 

j:bJi^« (c = 0. 80, MeOH) : [a]D=-6 
5. 6" 

#^«ft®iRX^:^ h;^ (I R, V max cm-^ 1 
i a) :3 2 8 0, 3 0 5 0, 1 7 8 0, 1 7 2 6, 1 
7 0 5 

^UhymmM.^^y^^V)V id ppm in C 
DCI3) : 1. OSandl. 12 (each 3 
H, each d, J = 6, 23Hz), 1. 96 (1 
H, dd, J = 1 3, 5 5, 1. 8 3Hz), 2. 74 
(IH, dd, J = 1 3. 9 2, 9. 5 2Hz), 3, 
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11 (2H, s) , 3. 63 (IH, dd, J = 9. 5 
3, 1. 83Hz), 4. 76 ( 1 H, s), 4. 80 
— 4, 84 (IH, m) 6. 95 (IH, br s) , 
7. 10-7. 28and 7. 4 0 — 7. 4 4 (1 0 
H, m) , 9 . 3 6 ( 1 H, b r s ) 
^^C-mmM.^^%7.^^V)V id ppm in CD 
C 1 3) : 2 1. 5 0, 2 1. 5 7 (q) , 4 0. 3 3 
( t) , 6 1. 4 5 ( t) , 6 2. 7 9 (d) , 6 7. 

6 2 (s) , 6 8. 7 4 (d) , 7 2. 4 8 (d) , 1 
10 2 7. 4 2 (d) , 1 2 7. 4 5 (d) , 12 7. 7 5 

(d) , 1 2 7. 9 3 (d) , 12 8. 5 1 (d) , 1 
2 8, 6 0 (d) , 141. 73 (s), 142. 01 
(s) , 1 5 5. 9 8 (s) , 17 4. 14 (s) , 1 

7 5. 4 9 (s) 

^7.7s^^ V)V (E I -MS) m/z (%) : 4 0 7 
(M^) 

TC^^^W : C23 H2S Na O4 

tf#ffi ;C:67. 79, H:6. 18, N:10. 3 
1 

20 mmW. ; C : 6 7. 6 6, H : 6. 2 0, N : 1 0. 3 
5 

[0 16 0] i\:'^m^ 8 

a.-^: 1 1 0-1 1 1^ C 

VcM^M (c = 0. 6 5, MeOH) : [of] d = -4 

6. 8° 

a^i^UKKX^^ h;i/ (I R, V max cm-^, K 
Br) :3 4 8 0, 3 2 8 0, 1 7 7 8, 1 7 3 2 
:fuV>WM%m%7.^^ h;i/ (<5 p pm in C 
DCI3) : 1. 06andl. 18 (each 3 

30 H, each d, J = 6. 23Hz), 2. 42 (1 
H, dd, J = 1 3. 9 2, 8. 7 9Hz), 2. 52 
(IH, dd, J = 1 3. 9 2, 4. 7 6Hz), 2. 
87 (IH, d, J = 9, 52Hz), 3, 54 (1 
H, d, J = 9. 52Hz), 3. 81 ( 1 H, d d, 
J = 8. 8 0, 5. 12Hz), 4. 90 — 4. 95 
(IH, m) 5. 20 (IH, s) 7. 00 (IH, b 
r s) , 7, 12 — 7. 30and7. 40 — 7, 4 
7 (10 H, each m), 8. 98 (br s) 
^^C-mm.%^^7s^i^V)V id ppm in CD 

40 CI3) :21. 63and21, 73 (a), 41. 
25 (t), 59. 64 (t), 60. 25 (d), 6 

7. 8 4 (s) , 6 8. 14 (d) , 6 8. 5 5 
(d) , 1 2 7. 3 4 (d) , 1 2 7. 4 7 (d) , 1 

2 7. 8 5 (d) , 12 8. 6 1 (d) , 12 8. 7 1 
(d) , 141. 53 (s) 1 4 2. 7 3 (s), 15 

6.7 4, (s) , 1 7 1. 9 6 (s) , 1 7 4. 7 1 
(s) 

VXX^57 (E I -MS) m/z (%) : 4 0 7 
(M^) 

50 TuSii^tlT : C23H25N3 O4 
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tf^fe ;C:67. 79, H:6. 18, N:10. 3 
1 

HSUB ;C:67. 69, H:6, 02, N:10. 1 
6 

[0 16 1] mm\ 7 

1 4co(DTf#^n;^c (2S, 4R) -4-hH 

15. 2Q^m\'^^&.9v\tm:mmi<D(^tmm(Dmmz 

S, 4R) -4-t:HD^-->-2-'i'V>^'D3if4^->:^;i/ 

(3 -y xn;^:/n t:;W t:PUi^> 
9) 7. 0 g^fffco 
[0 16 2] ft^tl5 9 
i;bit7tffi (c = l. 0, Me OH) : [a] d=-5 
4. 4' 

h;^ (I R, y max cm-\ 1 
iq) :342 0, 173 2, 1605 
VXX^^i? (E I -MS) m/z (%) : 2 9 1 
(M^) 

h>TO^*lX^i7 ((5 ppm in C 
DCI3) : 1. 19 (6H, d, J = 7. OHz), 
1. 64-^2. 95 (10 H, m), 3. 25--3. 6 
7 (2 H, m) , 4. 3 4—4. 6 1 ( 1 H, m) , 
4. 84-^5. 28 (IH, m), 7. 20 (5H, 
s) 

[0 16 3] ®*»^J 1 7 OD0Tf#^n:^ (2 S, 4 

R) -4-h:Fn^i/-2--fyyD5p^v':^3;i/3p-;i. 

-1- (3 -:7 3ir:;i/:7''nb*;V) -lfnu>^>io. 3 

fBcoJift^WttM^W"r^g^Sfi?S#:cD (2S) -2- 
-f vyP5l^*v';^;i^3l^::::;^-4-:^+V- 1 - (3-:7 

x:n;i/y^nbf;W hfnu>?> Wb-^t/eo) 7. 5g^ 

[0 16 4] ft^ft6 0 
J:bl! 7te« ( c = 1 . 09, MeOH) : [Qf]D=-3 
9. 4** 

g^^l^lt^KX-^ri? h;^ (I R, V max cm-^ 1 
iq) :176 6, 172 8, 1605 
VXX^^ h;^ (E I -MS) m/z (%) : 2 8 9 

:fuV>mm%Pkm7s^^V)V id ppm in c 
DCI3) : 1. 22 (6H, d, J = 7. OHz), 
1. 75-'l. 90 (2H, m), 2. 44'>-'2. 80 
(6H, m), 3, 04 (IH, d, J = 16. 5H 
z) , 3. 38 (IH, d, J = 16. 5Hz) , 3. 
70 — 3. 75 (IH, m), 5. 00 — 5. 10 (1 
H, m) , 7, 2 6 (5H, s) 

^^C-mmm.mM7s^!:^V)V id ppm in CD 
C 1 3) : 2 1. 8 1 (q) , 2 9. 5 6 ( t) , 3 
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3. 2 9 (t) , 4 1. 5 5 (t) , 5 2. 6 7 
( t) . 5 8. 8 9 (t) , 6 2. 8 2 (d) , 6 8. 

7 0 (d) , 1 2 5. 8 6 (d) , 12 8, 3 5 
(d) , 14 1. 6 8 (s) , 17 1. 5 1 (s) , 2 

11. 3 2 (s) 

[0 16 5] OftJiM 1 7CO(2)T#^n;fe (2 8) - 2 
-^V:fn#*v;t/;i.3p-;i/-4-:t*V-l- (3- 
y :^:z.)\'-fU\i)V) HDU>^> (ft^»6 0) 1. 5 9 

10 tcJcD. Tf2coffljb*WeH^*t-^ (3R, 5 8) - 
5 -^jy'u^^iytijv^-)]^- 1 - >^x:^;i/y^Ptf;i^ 

Xhfn [t:nU>^>-3, 5' --f ^ :5^^l/U - 
2 ' , 4' --J:^> ii\^^m^ 1) 1. 2 0 ^^XXS 
(3 8, 5 8) - 5 — iV:fU^^zyti)Vi^-)V-l- 
y3L-)Vy'U}±)\^7.}f,U [t!PU5/>-3, 5' --f^ 
i5^yUv>] -2' , 4' -v:t> ({t:'&%6 2) 0. 
2 0 g 

[0 16 6] >ft:'&%6 1 
§1.'^ : 110-111^ C 
20 JtSl^ffi (c = l. 10, MeOH) : [ar]D = -5 
5. 7*^ 

*^«IKiRX^^^ h;i/ (I R, V max cm-\ K 
Br) :3 0 0 0, 1 7 7 2, 1 7 4 6, 1 7 3 2 
:fnh>WM,%mM7.^i^ Y)V id p pm in C 
DCI3) :1. 21andl. 23 (6H, each 

d, J = 6. 30Hz), 1. 78 (2H. qui, 
J = 7. 33Hz), 2. 08 (1 H, d d, J = l 
3. 9 2, 4. 0 3Hz), 2. 70 (IH, d d, J 
= 1 3, 9 2, 8. 8 0 Hz), 2, 50 — 2. 77 
30 (4H, m) , 2. 9 9 (1 H, d, J = 9. 5 2 H 
z) , 3. 11 (IH, d, J = 9. 52Hz), 3. 
43 (IH, dd, J = 9. 16, 4. 40Hz), 
5. 00 — 5, 07 (IH, m) 6. 84 (IH, br 
s) , 7. 1 4-7. 2 8 (5H, m) , 9. 19 
(IH, b r s) 

C-mmm.^m7.^i^ hJV id ppm in CD 
CI3) : 2 1. 69and21, 75 (q) , 2 9. 
7 9 ( t) , 3 3. 3 1 (t) , 4 0. 0 2 (t) , 5 
3. 2 7 (t) , 6 2. 3 5 (t) , 6 4. 8 5 
40 (d) , 6 7. 3 7 (s) , 6 9. 0 7 (d) , 12 
5. 8 8 (d) , 1 2 8. 3 5 (d) , 12 8. 4 1 
(d) , 14 1. 6 9 (s) , 1 5 5. 7 7 (s) , 1 
7 2. 9 8 (s) , 1 7 5. 5 5 (s) 
VXX^57 (E I -MS) m/z (%) : 3 5 9 
(M^) 

TUM^^ : C19H25N3O4 

th»ffi ;C:63. 49, H:7. 01, N:ll. 6 
9 

mmm ; C : 6 3. 28, H : 7. 0 0, N : 1 1. 5 

50 8 
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[0 16 7] it^m^ 2 

itM%& (c = 0. 4 5, Me OH) : [a] d=-3 

8. 0** 

h;l/ (I R, V max cm-^ C 
HCI3) :34 5 0. 3 24 0, 1 7 8 4, 1 7 34 

h;^ ((5 ppm in C 
DCI3) : 1. 21andl. 23 (each 3 
H, each d, J = 6. 30Hz), 1. 77 (2 
H, qui, J=7. 33Hz). 2. 30 (IH, d 
d, J = 1 3. 5 5, 7. 7 0 Hz), 2. 54 (1 
H, dd, J = 1 3. 5 6, 6. 5 9Hz), 2. 57 
2 , 8 0 (4 H, m) , 2 . 7 6 (1 H, d, J = 

9. 89Hz), 3. 51 (IH, d, J = 9. 89H 
z), 3, 67 (IH, t, J = 7. 32Hz), 4. 
98--5. 05 (IH, m) 7. 12--7. 25 (5 
H, m),7. 35(1H, br s), 9. 82(1 

H, b r s) 

i3C-:Klta*P*7.-^i7 hJP (5 ppm in CD 
CI3) : 2 1. 72and21. 75 (q) , 2 9. 
8 2 (t) , 3 3. 3 9 (t) , 4 0. 7 2 (t) , 5 

I. 3 0 (t) , 6 1. 4 2 (t) , 6 3. 6 2 
(d) , 6 7. 3 0 (s) , 6 8. 5 5 (d) , 12 

5. 7 7 (d) , 1 2 8. 2 9 (d) , 12 8. 3 5 
(d) , 14 1. 8 7 (s) , 1 5 7. 3 7 (s) , 1 

71. 79 (s), 17 5. 95 (s) 

TXX^^ V)V (E I -MS) m/z (%) : 3 5 9 
(M*) 

S5^»IEVXX^i7 (HR-MS) m/z : C19H 

25 N3 O4 

th»« ; 3 5 9 . 1 8 4 5 

mmm ; 3 5 9 . 1 8 3 3 

[0 16 8] MUmi 8 

®U5^'>AT;V^:^^At: H^-r H 3. 5g. «*v^h 
FD^^^ 1 0 Om 1 <DM^?SCC, mimi (D<^'^ 
#Snrc (2S, 4R) - 1 -^>v;l/-4-t: Pn^ 

*'7^h^t:Fn:7^>l 0 Oml^g^SrO' CtCT. m 

ftI}B5K:^^U^A:^U^A;^cSfRl OmI ^0" C\z 

[S^Kx5";k S^KX5";P: (1 0 : 1) ] 

(2S, 4R) -l-^>i^)V-A-\iY 
D^v-- 2 - h HD^^i/^^^jl/tiDU (fb^ftS 
3) 14. Og^#&o 
[0169] 5 3 

m9Vm^U7s^!;h)V {IR, V max cm-^ 1 
iq) :340 0, 1610 
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VXX^i? F;I/ (E I -MS) m/z (%) : 2 0 7 
(MO 

h>^^a^^tR&x^i? (6 p pm in c 

DCI3) :1. 73-^2. 49 (3H, m), 2. 7 
9--4. 49 (9H, m) , 7. 26 (5H, s) 

[0 1 7 0] 1 8 cD(D-e#i&nfc (2 S, 4 

R) - 1 -^>>?;i/-4-t F^^->-2-t:FD4^v' 
p<^;^lIUUv>' (fb^tl63) 8. 2g. hux^;p 
T^>4. 3 g*5<J;r;4->?p^5^;l/T^/lfU v^>0. 

if? 2 B<^Mi\:?^=^U>i 2 Om 1 5° c^::Tt 

e r t -:/^;i/>?>c^;w>u;i/^DU H6. 6g^jP^ 

2«pr0i}t^«. mi^x^&zr mmmwvTco sjsis 

hi^'^^^-r— [n-^4^^^> : mmx.^)V (4 : 1 
1:1)] TffiSb. fflfi5cr>gK^3^^cfctXmc7>gB:»'.i:f:), 

*n'^*nT8E(^ai[:^65ttS&^T^«ie?g#:<7:> (2 

S, 4R) -l-^yy)l-4 - t e r t-:f^)Vz^p< 
^)lzyU)V:i-^i^- 2 - t e r t 

20 ;i/:t^->^9^;i/t:nu5^> (it^me4) 2. Og^j; 

7J (2 8, 4R) - 1 -^>>^;^-2- t e r t 
v> ('ft;^%6 5) 8. 9g^#fcp 

[0 17 1] ^[:;^tr6 4 

^^l-^IKiRX^i^ h;]^ (I R, V max cm'S 1 
i q) : 1 6 0 5 

^7.7.^^ V)V (E I -MS) m/z (%) : 4 3 5 
(MO 

T'n h>M^^^tPSX^^ h;l/ ((5 ppm in C 
30 DCI3) :0. 04 (12 H, s). 0. 85 (18 

H, s), 1, 66 — 2. 43 (4H, m), 2. 76 
— 3. 69 (5H, m) , 4. 00^-4. 49 ( 1 H, 
m) , 7, 2 9 (5H, s) 

[0 17 2] it^m^ 5 
]A:m%& {c = l. 0 0, MeOH) : [a]D = -5 

I. 6° 

^^U^H7.^^V)V {IR, V max cm-^ 1 
iq) :335 0, 1600 

VXX^i? h)V (E I -MS) m/z (%) : 3 2 1 
40 (MO 

T'n N>^a«*Rlx^^ (a p pm in c 

DC I3) : 0. 0 4 (6H, s) , 0. 8 4 (9H, 
s). 1. 73'-2. 43 (4H, m), 2. 86-- 
3. 73 (5H, m), 4. 16-^4. 46 (2H, 
m) , 7, 2 6 (5H, s) 

R) - 1 -^>>?;i/- 2 - t e r t 

5 5) 7. 0 g^>S(/^^£^^t3:^SSPJlC0®i:|lI^(OS 

5i? mz^'O. TfEco«ft#e5ttSSWr'2)gJJS'fefg#:co 
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(2S) -\-^y-J)V-2 - t e T 
6 6) 5. 7 g^mfto 

[0 17 4] ^t^me 6 

a.mytm ic = i. oo, mcoh) : [a]D=-4 

3. 9° 

Bf^m^^X^^hJV (IR. V max cm-^ 1 
iq) :176 2, 1600 

"TXX^^ V)V (E I -MS) m/z (%) : 3 1 9 

(M^) 

T'D h>:^^K^^t»!iX^^ (5 ppm in C 
DCls) : 0. 06 (6H, s), 0. 73 (9H, 
s), 2. 23^-2. 66 (2H, m), 2. 89-- 
3. 92 (5H, m), 3. 53 (IH, d, J = l 

3. OHz), 4. 21 (IH, d, J = 13. OH 
z), 7. 30 (5H, s) 

[0 17 5] 1 8C0®T#?>nfc (2 S) - 1 

-^yp)V-2- t e r t -:f^)V>^^^)V>^^))]/^^ 
i^^^)V-A-^^V\iU^-jy{it^m^^) 3. 4 
g. ->T><t:*rU'5^Al. 4g. j^KT>^ri»:7A4. 
8 g*5j;i;^6 0%7iCtt>^3'/-;^<^S^%^fflV^^£Ai1^ 
»jlM^Jl<?)®i:l^«;^«f^^ff5;^i:^CJ:0. TiB(^ 

a-fb^wtta^^-r^ (3r, ss) -i-^>>?;i/- 

5 - t e r t -':f'^)Vi^^^)VzyU)V^^>^?^'^}VX}^ 
a [lfPU>?>-3, 5' --r^5^'yU>^>] -2' , 
4' -v'rt^ Wb'&fte 7) 2. 5 0 g:fc<J:t; (3 S, 

5 S) - 1 -^>z^JV- 5 - t e r t -:f^JV-J^^JV 

^^^^yU>^>] -2', 4' -y:t> iit^^eS) 
0 . 3 1 g 

[0176] it-^m 6 7 
it;^ : 14 6-147^ C 

itmyt& (c = l. 27, MeOH) : [a] d=-5 

4. 7" 

*51^l8®iKX^^ h;l/ (IR, V max cm-^ K 
Br) :327 2, 177 8, 1730 
':fah>mm^^mx^^hJV (6 ppm in C 
DCI3) : 0. lOandO. 11 (each 3 
H, eacti s) , 0. 93 (9H, s), 1, 93 

(IH, dd, J = 1 3. 5 5. 4, 0 3Hz), 2. 
59 (IH, dd, J = 1 3, 5 5, 9. 8 9), 2. 
77 (IH, d, J = 9. 16Hz), 2. 89 (1 
H, d, J = 9, 53Hz), 2. 95--3. 01 (1 
H, m), 3. 47 (IH, d, J = 13. 19H 
z) , 3. 58and3. 65 (each 1 H, ea 
ch dd, J = 10. 62, 3. 3Hz), 4. 05 

(IH, d, J = 13. 19Hz), 6. 51 ( 1 H, 
br s),7. 29(5H, s),8. 79(1H, 
b r s ) 

^^C-mM^^m:^^i7h)V (d ppm in CD 
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C 1 3) : - 5. 3 9 (q) , 18. 4 9 (s) . 2 
6. 0 1 (q) , 3 8. 7 8 (t) , 5 8. 0 2 

( t) , 6 2. 9 2 (t) , 6 3. 6 6 (d) . 6 4. 
3 9 ( t) , 6 6. 8 5 (s) , 1 2 7. 2 7 (d) , 
1 2 8. 3 9 (d) , 12 8. 6 1 (d) , 13 8. 3 
0 (s), 15 5. 79 (s), 175. 43 (s) 
VXX'^^ h;i/ (E I -MS) m/z (%) :38 9 

(M^) 

TU^ij-^ : C20 H31 N3 O3 S i 
10 ff#ffi ;C:61. 66, H:8. 02, N:10. 7 
9 

SISMfi ;C:61. 69, H:7, 98, N:10, 6 
9 

[0 17 7] it^^e 8 
m}^: 141-^142'' C 

itMyt& (c = l, 2 0, MeOH) : [a]D = -5 
3. 3° 

*^l«SSJKX^i7 h;]/ (I R, V max cm-^ K 
Br) :3 2 7 2, 1 7 7 8, 1 7 3 6. 1 7 24 
20 >^nh>^^S»^^R&X^^7h;i/ (d ppm in C 
DCI3) : 0. 05and0. 06 (each 3 
H, each s) , 0. 89 (9H, s), 2. 15 

(IH, dd, J = 1 3. 5 5, 6. 9 6Hz), 2. 
28 (IH, dd. J = 1 3. 5 6, 8. 0 6Hz), 
2. 61 (IH, d, J = 10. 25Hz), 3. 14 
— 3, 19 (IH, m) , 3. 34 (IH, d, J = l 
0. 26Hz), 3. 65 (IH, dd, J = 10. 2 
6, 5. 86Hz), 3. 68 ( 1 H, d, J = 13. 
56Hz), 3. 78 (IH, d d, J = 10. 2 6, 
30 5. 1 2Hz), 4. 05 ( 1 H, d, J = 13. 56 
Hz), 6. 89 (IH, br s) , 7. 30 (5 
H, s),9. 17(1H, br s) 
"•^C-mm^^mTs^^hJ]/ (d ppm in CD 
C 1 3) : 1 8. 2 0 (s) , 2 5. 8 8 (q) , 4 
0. 5 3 (t) , 5 7. 2 1 (t) , 6 2. 4 0 

( t) , 6 3. 4 6 (d) , 6 4. 9 6 (t) , 6 7. 
0 5 (s) , 12 7. 11 (d) , 12 8, 3 5 

(d) , 1 2 8. 44 (d) , 1 3 8. 6 7 (s) , 1 
5 6. 8 3 (s) . 17 6. 16 (s) 
40 VXX^i? (E I -MS) m/z (%) :38 9 

(MO 

TiM^^ : C20 H31 N3 O3 S i 

t^WU :C:61. 66, H:8. 02, N:10. 7 
9 

^Mffi ;C:61. 59, H:7. 89, N:10. 6 
7 

[0 17 8] mmMi 9 

®*ii^J 1 8C0®Tf#^nfc (2 8, 4R) 

v';i/-4-t: Fn+v'-2-;?< h^i^tJ)V:^:^)U\fu^J 
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;i^*;VAT^ HI 0 OmlCD^?RtCO° CfCTt e r t 

DV - [n : f^ttX5^;l/ (4 : 

(2S, 4R) - 1 -^>ix;i/-4- t e r t 
PU v> at'&tfe 9) 43. Og^fffdo i^? 

[0 17 9] 'ft^^ie 9 

*^^^li®iRX^^ h;l/ (I R, V max cm-\ 1 
iq) :173 5, 1605 

^XX^57 (E I -MS) m/z (%) : 3 4 9 
(M^) 

T'n h>;S#M#tii|X^^ h;l/ (6 ppm in C 
DCla) : 0. 04 (6H, s), 0. 83 (9H, 
s), 1. 89-'2. 53 (4H, m), 3. 06-- 

4. 1 0 (3H, m) , 3. 5 7 (3H, s) , 4. 2 
6-'4. 5 9 (IH, m) , 7. 2 6 (5H, s) 20 

[0 18 0] ©SISSM 1 9 CO0T#e>n& (2 S. 4 

R) - 1 -^y-jyv- 4 - t e r t -^"f^yv-j :^'^y\/-y 

m^l) 2 0. 0 g^fflV>;5JK^J3:*li0!ll 8©®d;|^ 

O (2 S, 4R) - 1 -^>v;i^-4- t e r t -t/^" 
;i/ V ^ zy U ;i/:t ^ ->-2-bFn^->;< h: □ U 
i» (it^miO) 15. 8g^#fco 

[0 18 1] it-^m? 0 

l:bJSE3tS (c = l. 00, MeOH) : [a]D=-6 30 

5. 2' 

m^Vm^RiSLX^i^ bJV ilR, V max cm-^ 1 
iq) :345 0, 1605 

^XX^^ h;^ (E I -MS) m/z (%) : 3 2 1 
(M*) 

:/D h>;^iSm*'!iX^^ (<5 ppm in C 
DCI3) :0. 04 (6H, s), 0. 89 (9H, 
s), 1. 73-'2. 69 (4H, m), 2. 89-- 
3. 8 9 (6H, m) , 4. 11^-4. 3 9 (IH, 
m) , 7. 2 5 (5H, s) 40 
[0 18 2] 1 9 fiD®T#^n& (2 S. 4 

R) - 1 4 - t e r t -^^yX^-J^^)]/-^ 

u;V:^^v-2-hKn^vpC5^;i.t!py v> iA^a^m 

7 0) 7. 3g. 7K*'^[::^^U^A (6 0%:t-f;l/M« 
IK) 1. 3 gi5<ttKil:4c>^>if>8 OmlOJg'&jS^e 

0'' CJCT3 o^i^fSiftm*. >:7DPv;<^;i/x-^;i' 

2. 7 g©?i*^>if>3 Om l}g«^iSTU3 04>M 
0^ CtCT^^SPT. *2 0ml^m. ^>ii>(CTlS 
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n-^^^l^-^ : StiKx^;!/ (3:1)] \zrcmm-^Z. 

i:Jc<fco. Tia<7)afb^wttKs^t-^iife»e*o (2 

S, 4R) -\-^yV)]/-A-t^rt-^^y\/-J:^ 

'jy (it^^T 1) 7. 1 g^#fco 

[0 18 3] ^b'&%7 1 
itm^M (c = l. 20, MeOH) : [a] d = -4 
8. 9° 

*^1^^gKit5(X^^ h;l/ (I R, V max cm-^, 1 
i q) : 1 6 0 0 

VXX-^^ h;l/ (E I -MS) m/z (%) : 3 6 4 
(M^ - 1 ) 

:fUhyi^MM^m:^^^hJV (d ppm in C 
DCI3) : 0. 03 (6H, s) , 0. 85 (9H, 
s), 1. 76 — 2. 43 (3H, m), 2. 89 — 
3. 6 3 (5H, m) , 3. 3 6 (3H, s) , 3. 9 

6 — 4. 4 6 (2H, m) , 4. 5 9 (2H, s) , 

7. 2 6 (5H, s) 

[0 1 8 4] ®*jfgflai 1 9 c;)®T#^n;^ (2 S, 4 

R) -l-^yi>jV-4- t e r t-y^^JV-J^^Jiy 

('fb^#j7i) 6. e B<^y^hy\i\^uy^>mM5 0 
ml tciMT-h^>^5^;i/T>^x^A:7;i/:r^-f V(D^ 

J; (9. TIB(Z)a^b#MttM^*T^ilfiM#:<^ (2 8, 
4R) -i-^>^j)V-4-iiVa^y-2-^h^-y 
^h^iy;^^)V\du^)iP> (>fb'&#l7 2) 4. lg^# 

[0 18 5] ^[:;^i^7 2 
J^bJS^S(c = l. 20, MeOH) : [a]D = -6 

8. 0" 

^n-B^Uy^^^hJV (IR, V max cm'S 1 
iq) :345 0, 1605 

VXX^^ h;i/ (E 1 -MS) m/z (%) : 2 5 0 
(M^- 1) 

h>Ma»^tR&X^^7 h)l (d p pm in C 
DCI3) :1. 60 — 2. 34 (4H, m), 2. 7 

7 — 3. 1 8 (5H, m) , 3. 3 2 (3H, s) , 
3. 8 8 — 4. 3 1 (2 H, m) , 4. 4 7 (2 H, 
s) . 7. 2 7 (5H, s) 

[0 1 8 6] ©SISS^J 1 9 CD®-e#ibnfc (2 S, 4 

R) -l-^>iPJV-4-]:l]^U^iy-2-^h^y:^ 

h^z^^^JlldUU-yy iit^mi 2) 2. 7g^fflV^ 

^^^m.^^'t ^M^m^(D (2s) -i-^>>?;^- 

2-:>t h^y:^ h^y^^)V-4-:t^v\f.u^-yy 
{i\:^m 7 3) 2 . 3 g ^#rco 
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[0 18 7] it^mi 3 
itm^& (c = l. 0 0. Me OH) : [a] d=-8 

4. e** 

h;i/ (I R, V max cm-^ 1 
iq) :176 5, 1605 

^7.7.^^ V)]/ (E I -MS) m/z (%) : 2 4 9 
(M^) 

:/uVyWMm.^^7.^^V)V id ppm in C 
DCls) :2. 32 — 2. 62 (2H, m), 2. 8 
2 — 3. 8 2 (6H, m) , 3. 3 7 (3H, s) , 
4. 24 (IH, d, J = 13. OHz), 4. 63 

(2H, s) , 7, 3 1 (5H, s) 

[0 18 8] ®^M«™ll 9C0©T#^n:^c (2S) -1 

tfPU5/> ab^ife7 3) 2. 9 g^fflV^^am^^JS 
Wl<?)(3)<h|wH$;^j;jSf^&ff5';i<*:fci:D. TIH(Dafc# 

(3R, 5S) -l-^y-J)V-b-7^ 
h^''y^V^iy^^}V7.\ln [tfDU>^>-3, 5' - 
-f^^yU>?>] -2' , 4' -v'rt^ Ht^mi A) 

2. 8 1 g*5J:r; (3 S, 5S) -l-^>>?;I/-5- 
;< h+v;< h4^v';<^Jl/Xt:P [lfPU>^>-3, 5' 

--f^^yu>^>] -2' , 4' -v:t> (At-^mi 

5) 0. 5 3 

[0 18 9] 4 

Ht;^: 102-103° C 

J;bJSE^K (c = l. 64, MeOH) : [q;]d=-7 
0. 7" 

#^«g®iRX^^7 h;^ (I R, V max cm-^ 1 
iq) :325 0, 1778, 1718 

yuv>immpkm7s^^v)v {d ppm in c 

DCls) : 1. 97 (IH, d d, J = 13. 5 5, 

4. 76Hz), 2. 61 (IH, dd, J = 13. 5 

5, 9, 9Hz) , 2, 79 (1 H, d, J = 9. 53 
Hz), 2, 92 (IH, d, J = 9. 53Hz), 

3. 04 — 3. 09 (IH, m), 3. 37 (3H, 
s) , 3. 48 (IH, d, J = 13. 19Hz), 
3. 54and3. 61 (each 1 H, dd, J = 
10. 26, 3. 3Hz) , 4. 08 (IH, d, J = 
13. 19Hz), 4. 67 (2H, s), 6. 83 

(IH. br s) , 7. 28 (5H, s), 9. 39 

(IH, br s) 

'^'C-mm%Pkm7s^^V)V {6 ppm in CD 
C 1 3) : 3 8. 9 8 (t) . 5 5. 4 9 (q) , 5 
7. 8 8 (t) . 6 1. 9 9 (d) , 6 2. 9 4 

( t) , 6 6. 9 1 (s) , 6 8. 3 4 (t) . 12 
7. 3 9 (d) , 1 2 8. 4 5 (d) , 12 8. 6 9 

(d) , 1 3 7. 9 8 (s) , 1 5 6. 0 4 (s) , 1 
7 5. 6 0 (s) 

^7.X^^ (E I -MS) m/z {%) : 3 1 9 
(M^) 
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TC^^J^tfr: C16H21N3O4 

Ifff M ;C:60. 17. H:6. 63. N:13. 1 
6 

^IM-ie ;C:60. 02, H:6. 77. N:13. 3 
0 

[0 19 0] 5 

Bt;^: 1 3 3-1 34° C 

ttteTtft (c = l. 24, MeOH) : [a] d = -6 
3. 5° 

10 ^^1^^gKJt5(X^^ h;l/ (I R, V max cm-^, K 
Br) :325 0, 178 0, 1740 
y'uhyi^WM.^^MTs^^ h;i/ (5 ppm in C 
DCI3) : 2. 17 (IH, dd, J = 13. 5 5, 

6. 60Hz), 2, 29 ( 1 H, dd, J = 13. 5 
5, 8, 8Hz) , 2. 59 ( 1 H, d, J = 10. 6 
2Hz), 3. 20 — 3. 25 (IH, m), 3. 32 

(IH, d, J = 10. 62Hz), 3. 34 (3H, 
s) , 3. 60 (IH, d, J = 13. 56Hz), 
3. 61and3. 73 (each 1 H, dd, J = 
20 1 0. 2 6, 5. 1 2Hz), 4. 07 ( 1 H, d, J 
= 13. 56Hz), 4. 61 (2H, s), 7. 18 

(IH, br s),7. 30(5H. s),9. 58 

(IH, b r s) 

^^c-mmmM'm7.^i^v)v {d ppm in cd 

CI 3) :40. 71 (t), 55. 35 (q), 5 

7. 4 2 (t) , 6 1. 9 7 (d) . 6 2. 3 4 
( t) , 6 6. 7 6 (s) , 6 9. 2 5 ( t) , 12 

7. 18 (d) , 1 2 8. 3 7 (d) , 12 8. 5 4 

(d) , 1 3 8. 2 9 (s) , 1 5 7. 2 2 (s) , 1 
30 7 6.8 5 (s) 

VXX^i7 h;i/ (E I -MS) m/z (%) : 3 1 9 
(M^) 

7U*43^tf : C16H21N3 O4 

tl»M ;C:60. 17, H:6. 63, N:13. 1 
6 

mm\^ ;C:60. 30, H:6. 60, N:13. 3 

2 

[0191] mmm 2 0 

®3tfiltlH« [J. Med. Ch em. , 3 1 , 15 9 8 
40 (1 9 8 8)] Lnm<Dmmz^r^. (2R, 4R) - 
1 - t e r t -:/h^v*;i/#r:;i/-4- t ex t-^ 
^)V-J ^ V U ^ V - 2 - ;< D U V > 
fefco r^SO. mECTlCD®T#?>nfc (2S, 4R) 

- 4 - b Kn^>/- 2 h^i>*;i/:J^-;i/tf □U>^> 

mmM2 0, Og. hUX^;i/T^>2 4. 5g43cti; 

* 1 2 0 m 1 (DU^m\Z. *?^T t e r t - h^z^ti 
;i/2p-;i/-Sttm3 1. 7 g<Dv?:t4^1t>l 2 Oml^ 

corn.. ^J^u S£U;rco ^«^v'UAy;i/:*^A^n 

50 ^ V ifyy ^ — [S^»X5^;l/ : n -^^1t> (2 : 
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1) ] ^mmt^^t.\z^r^nm^^<Dmw (2s, 4 

R) - 1 - t e r t -7^h4^v:^7;l/3p:z:;P-4-b Hp 

^^^v-- 2 -pt h^>'*;i/3p-;HfDU>^>2 0. 8g^ 

[0 19 2] #snfc (2 s, 4R) - 1 - t e 

r t - v^h^v*;l//l^-;V-4-b Hp+v- 2 h 

4^>';^;i/d^r:;i/tfnu v>2 0. 8 g. ^iS^y-;^2 

8. 9 gC0>?;<^;i/4^;VAT^ mS^l 0 Om Uc. t 
e r t -:f^;i/>?^^;l/'>U;i/^D^-< F 1 5. 4g& 

5";i/Ji^*Sfeco«. ^JSLMSurco Sft^>-U:^y;i/ 

(~4 : 1) ] TMKT'^^^iitcJcD^fetettcolSft: 
(2S, 4R) - 1 - t e r t -:/^4^v':^;^3t^x;^- 
4- t e r t -:/^;l/v:><5^;l/vU;l/:^^v- 2 h 

4^v';^j;l/3j^x;l/b: P U 2 8 . 8 g ^#fcc 

[0 1 9 3] ^V^T. U5^»>A:i^nt: FU H 1. 6gc7) 

«7K^ h^t: Fny^>'SlffiM^;i?!k?&T#^tifc (2 
S, 4R) - 1 - t e r t -:/^^->*;^#n;I/-4- 
t e r t -':f^}VP ^^'^JVZ^^} - 2 - ^ V^i^ 

fi)]/^-)]/\^n^)pyii , 2 gCDi!E*"7^h^t:FD>^ 

y : i^Kx^;i/ (2:1)] ^Mmr^^t\z^om& 

fettcorft#^(2S, 4R) - 1 - t e r t -:/h^>^.:^7 
;i.zHx;i/-4- t e r t -y^;i/v';?<^;kv'U;i/:t4^v' 
-2-t:Ha^5>p<^;i/t:nU>?>l 2. 8g^#fro 

[0 19 4] msnrc (2 S, 4R) - 1 - 

t e r t -:/h^>/*;i/#-;i/-4- t e r t -:f^jv 
>^^'f')Vy^J)V:t^y- 2 -h: HP4^v>^^;^tfUU 
>12. 8g. hUX^;l/T^>9. 9 gCOii^t:;;^^!/ 

> 1 0 0 m 1 ^^TMit:^ ^ >x;U*;x;]/ 6 . 

7 g^iiTu. 3 0 4i^^M^c7)«. ^fiicTi smm 

Wlyfc. SJSM^S*^. ^«(;:*^a;tKKx^;PT 
fflfflbfco »Kx^;VB^o. 5Mi7X>jK. fiaSTO^ 

S*bT«fe3tettCDfi$#: (2R, 4R) -1-te 
r t ->^>^v*;^d^x;P-4- t e r t ->^?;l/>?;< 

lfPUS^>14. 8g^#fco 

[0 19 5] #e»nfc (2r, 4r) - 1 - 1 

e r t -:/F^v':^;i/#r:;i/-4 - t e r t -^^Jlz^ 

;l/tf DUi^>i 2. 3 g(D4ffi7K^h^t:FP:7^>7 o 
m 1 jgJKlcS^^Sgtf (CT*?&T 1 M U h >J X^ 

;l/4^Dt: HU F-^h^b Hny^>}gSS6 Dm I ^ji 
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Tb. 3 o^rBm^(7)f*. siaT2Wpr^i}t#b)^o mjs 

m^m^L. S*t;i7K^iDx»Kx?;i.Tjfimbfcc 11^ 
(5:1)] 'vmm'r^ctlzj^r)m^^^a) (2 

R, 4R) - 1 - t e r t -:/F^v*;l'#x;l/-4- 
t e r t -^^}UP:^^jvyu )V:^^y- 2 

[0 19 6] #Snfc (2R, 4R) -1-tert- 

10 :/F4^v'*;i/#x;i/-4- t e r t --f^jv-j^^jiy 

U;^:t*->-2-;?<^;^fc!PUi^>l 5. 0 gCD^^y 

0 Cm urp- F;i/x>x;i/5}^>K3 5, 8 

f*:. S4l^Mt;^5^1/>2 5 Cm K hUx^;l/T^> 
2 8. 5 e^^ZSm{t^>zy)ll 1, 9g^jD;tl2B# 

f*. ^S^r;v^:^i^a^Fi^*^:7.^^- (S^Kx5^;W 

20 ISeSJfrO) (2R, 4R) -l-^y-J)V-A-\iVU 

^^v'- 2 ->;?;phpU>^> ({b^%7 6) 6. ig^ 

[0 19 7] >fb^#j7 6 
JtSS7l£« (c = 0. 9 7, MeOH) : [of] d = -1 
15. 5° 

*i^«IKiRX<^ F;I/ (I R, V max cm i, 1 
iq) :336 8, 1620 

•^XX^i? F;I/ (E I -MS) m/z (%) : 1 9 1 

(M^) 

30 ^UVymmpmT.^^ V)V U p pm in C 
DCls) : 1. 15 (3H, d, J=6. 23H 
z), 1. 72-^1. 88 (2H, m), 1. 92 (1 
H, br s) , 2. 15 (IH, d d, J = 10. 2 

6. 4. 77Hz), 2. 77-^2. 82 ( 1 H, 
m), 3. 24 (IH, dd, J = 10. 60, 6. 2 
3Hz), 3. 26 (IH, d, J = 13. 19H 
z) , 4. 01 (IH, d, J=13, 19Hz), 
4. 29--4. 32 (IH, m), 7. 29 (5H, 
s) 

40 ^^C-mm%^m7.^ifV)V id ppm in CD 
C 1 3) : 1 8. 5 9 (q) , 4 3. 7 3 (t) . 5 

7. 4 9 (d) , 5 7. 6 4 (t) , 6 2. 6 7 
(t) , 6 9. 4 0 (d) , 126. 91 (d) , 12 

8. 2 0 (d) , 1 2 8. 9 5 (d) , 13 8. 9 8 
(s) 

[0 1 9 8] ©*MM2 0 c7)(D-r#e)n;^c (2 R, 4 

R) -i-^y-j}V-A-\L]^u^y-2-:^^}V}£u 

^)i^y iit^mi ^) 0. ^ Au^m^^^&.^u^mm 

50 (2R) -^yiy)V-2-:^^)V- A- 
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[0 19 9] it^mi 7 
itJSE^S (c = 0. 92, MeOH) : [a]D=-l 
8 8. 9° 

#^*8®iRX^i7 h;^ (I R, V max cm-^ 1 
ia) :176 0, 1620 

V7.X^^ h;i/ (E I -MS) m/z (%) : 1 8 9 

(M^) 

:fuvymm%^m7.^^V}v {6 ppm in c 

DCls) : 1. 32 (3H, d, J = 6. 23H 
z) , 2. 11 (IH, dd, J = 18. 14, 9. 9 
GHz), 2. 47 (1 H, dd, J-17. 9 5, 

6. 20Hz), 2. 62 ( 1 H, d, J = 17. 22 
Hz), 2. 91 — 2, 97 (IH, m), 3. 20 

(IH, d, J = 17. 95Hz), 3. 25 ( 1 H, 
d, J = 13, 19Hz), 4. 16 (IH, d, J = 
13. 19Hz), 7. 29 (5H, s) 
'^^C-i^m,%^^M7.^i^V)V id ppm in CD 
C 1 3) : 1 8. 3 2 (a) , 4 5. 9 9 (t) , 5 

7. 0 2 (d) , 5 7. 15 (t) , 6 1. 7 4 
(t) , 1 2 7. 2 0 (d) , 1 2 8. 3 7 (d) , 1 

2 8. 6 3 (d) , 1 3 7. 9 8 (s) , 213. 12 
(s) 

[0 2 0 0] 2 0 co®T#Bnfc ( 2 r) - 1 

-^>>^;l/-2-;<^;P-4-:t^VifaU>^> 

9^11) 2. oo&^m^^^&.9v\tmMmi(o®tnm 

(3R, 5R) - 1 -Ov^Jl/-5-;>^^;PXliD [tf 
□ U>?>-3, 5' -^^5^l/U>^>] -2' , 4' - 
-^:^> (At'^mi d.) 1. 5 3g*J;DC(3S, 5 R) 
-l-^yiy)V-b-^^)V7.\iu [t:nU>^>-3, 
5' -2' , 4' -i^:^> Mb^«l 

7 9) 0. 3 8 g&#fco 

[0 2 0 1] it;^tl7 8 
m.^: 2 1 1-2 1 2*" C 

J:bl!7te« (c = 0. 98, MeOH) : [Qf]D=-l 

3 8. 6" 

^9VWm^'X^i^h)V {IR, V max cm-^ K 
Br) :323 6, 177 6, 1740 
:/P h>^Km*i!iX^5^ h;^ ((5 ppm in C 
DCI3) :1. 24 (3H, d, J = 5. 9Hz), 

1. 69 (IH, dd, J = 8. 8. 9. 2Hz), 

2. 57 (IH, d d, J = 7. 7, 9. 2Hz), 
2. 66 (IH, d, J = 10. 3Hz), 2. 72 

(IH, m) . 2. 8 9 (IH, d, J = 9, 9H 
z) , 3. 19and4. 11 (each 1 H, ea 
ch d, J = 13. 2Hz) , 6. 86 ( 1 H, br 

s), 7. 27 (5H, s), 9. 78 (IH, br 

s) 

^3 C-:K^Sa*fllX^57 h;l/ ((5 ppm in CD 
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C 1 3) : 1 8. 4 5 (q) , 4 4. 7 8 (t) , 5 
6. 9 1 (t) , 5 9. 4 0 (d) , 6 3. 15 

( t) , 6 5. 9 6 (s) , 1 2 7. 4 2 (d) , 12 
8. 4 2 (d) , 1 2 9. 0 8 (d) , 13 7. 4 4 

(s) , 1 5 6. 5 9 (s) , 1 7 7. 2 3 (s) 

(E I -MS) m/z (%) : 2 5 9 

(M^) 

jtM^f^'. C14H17N3O2 

tf#^t ; C : 6 4. 8 5, H : 6. 6 1, N : 1 6. 2 

10 0 

^MM ; C : 6 4. 8 9, H : 6. 4 3, N : 1 6. 1 
1 

[0 2 0 2] \\:.^mi 9 

19 8-199° C 
JtS^TKS (c = 0. 8 6, MeOH) : [a] d = -1 
15.8' 

^^l^^iffi^iRX^i? h;^ (I R, y max cm'S K 
Br) :320 0, 178 0, 1742 

h;i/ (a p pm in c 

20 DCI3) : 1. 23 (3 H, d, J = 6. 23H 
z), 2. 13 — 2. 15 (2H, m), 2. 47 (1 
H, d, J = 10. 6Hz) , 2. 92 — 2. 97 (1 
H, m), 3. 32 (IH, d, J = 10. 6Hz), 
3. 41and3. 98 (2H, d, J = 13. 2H 
z), 6. 31 (IH, s), 7. 26 (5H, s), 
8. 42 (IH, s) 

^''c-mM%w%y^^^V)^^ id ppm in cd 

C 1 3) : 1 7. 0 3 (q) , 4 5. 0 8 (t) , 5 

5. 8 8 (t) , 5 7, 9 3 (d) , 6 2. 12 
30 (t) , 6 6. 3 6 (s) , 127. 21 (d) , 12 
8. 3 9 (d) , 1 2 8. 6 3 (d) , 13 7. 4 2 
(s) , 15 6. 18 (s) , 1 7 6. 5 9 (s) 

VXX-^i? h;l/ (E I -MS) m/z (%) : 2 5 9 
(M^) 

7U*5^t)f : C14H17N3O2 

Ihffffi ; C : 6 4. 8 5, H : 6. 6 1, N : 1 6. 2 
0 

mmm. ; C : 6 4. 8 8, H : 6. 8 9, N : 1 6. 4 
0 

40 [0 2 0 3] mW$\2 1 

©^^#0 2 OCD(DT#e.nfc (2 S, 4R)-tert 

h+v;t;;^3}^ri;i/-4- t e r t -:/^;i/v;<^;L^ 

vU;p:t^v-2-t PP^v^5^;i/h!PUv>l 5. 

0 g ^m^^^^'^x^nmmi i cD®tiHi^icD»ft^^c<t fg, 

TiacDa^b^e^ttM^Wt-^^lfimo (2 8, 4R) 

- 1 - t e r t -:/h^->:^;i/#r:;i/-4 - t e r t - 

(^b^t^s 0)10.1 g^#fco 

[0 2 0 4] 0 

50 J:bte>tS(c = l. 13, MeOH) : [a]D = -3 
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5. 2° 

*^1^*S®*K-X^i? h;^ (I R. V max cm-\ 1 
iq) :174 2, 1702 

^TsT.^^ N;^ (E I -MS) m/z (%) : 3 3 0 
(M^ + 1 ) 

Z^uVymmM.^m7.^^V)V {6 ppm in C 
DCla) : 0. 04 and 0. 07 (6H. ea 
ch s),0. 83 and 0. 87(9H, ea 
ch s),l. 43 and 1. 48(9H, ea 
ch s), 1. 92^-2. 08 (2H, m), 3. 4 

8 — 3. 53 (2H, m), 4. 21-4. 37 (2 
H, m),9, 44 and 9. 56(1H, eac 
h d, J = 3. 1 8Hz) , 

13 c-S^^M*H|X^^ h;l/ (5 ppm in CD 
C 1 3) : 4. 8 6 (a) , 2 2. 8 1 (s) , 3 0. 
40 and 3 0. 5 3 (each q) , 33. 0 

9 and 3 3. 2 2 (s) , 4 0. 6 3 and 
41. 73 (each t) , 60. 18 and 6 
0. 99 (each t), 6 8. 3 3 and 6 

8. 63 (each d) , 7 4. 6 0 and 7 
4. 76 (each d) , 8 5. 7 6 (s), 15 

9. 00 (s) , 2 0 5. 1 2 and 2 0 4. 7 7 
(each s ) 

[0 2 0 5] ©7K*^t::^hU^A 0%^^ )]/mm 

m) 1. 4 gCOT-b^b Hd:7^>6 OmlMS?StC. 

*>fb^^;PhU:7xr:;i/5|NX3iNr:':7Al 2, 4g&m 

2 1 CD®T#e)nfc (2S, 4R) - l- tert-"::/ 

h^l'ti)Vi^:=^)V-A- t e r t - •:f^)V^J 
)V:i^^i^-2-ii<)V^}V}fU^)-jy (^b'&^ifSO) 5. 
8 gC0T-h5^t:Hn:7^>2 OmI?gfg^MTb. 40 

[n-^4^it> : SKX^;I/ (1:1)] TJ^MT 

(2R, 4R) - 1 -^>>^;l/-4- t e r t 

8 1) 4. 0 g^#fco 
[0 2 0 6] 'fb^^8 1 
j:bJi^« (c = 0. 99, MeOH) : [a]D=-l 
3. 4" 

#^«6®iRX^^ h;^ (I R, V max cm-^ 1 
i q) : 1 7 0 4 

T7.X^^ h;^ (E I -MS) m/z (%) : 3 2 8 
(M" + 1 ) 

T'Ph^SiKm^WX^^h;!/ (<5 ppm in C 
DCI3) : 0. 06 (6H, s) , 0. 87 (9H, 
s), 1. 44 (9H, s), 1. 77-1. 83 (1 
H, m), 1. 99 — 2. 05 (IH, m), 3. 37 
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— 3. 48 (2H, m) , 4. 3 0—4. 3 5 (2H. 
m). 5. 02 — 5. 11 (2H, m), 5. 74 — 

5, 8 2 (IH, m) 

[0 2 0 7] ®^tJi^J 2 1 c^®T#^nfc (2 R, 4 
R) - 1 - t e r t -^V^>^ti)V'^:^)V- 4 - t e r 
t - ^^JV-J^'^JVl^ U )Vir^iy- 2 - H x;l/ H P U -J 
> (^b^%8 1) 3. 8 gc^X^/-;i/3 OmljglK^ 
^{be^O, 8g#ffiT. ^fi. 2aEtCT5©raS« 
MTCbfeo HjiSIK^^m, SS-r^;i<htc<i;0. TIB 

coa^b¥weH^*-r^^a-feis#:c?^ (2r, 4r) - 

1 - t e r t -:/h4^->:^;i/il^x;p-4- t e r t 

V ^ V u ^ x - 2 - x?;i/ tf n u > (fb 

^%8 2) 3. 8 g^#fCo 

[0 2 0 8] ^b^tf 8 2 
JtS^TKS (c = l. 67, MeOH) : [a] d = -3 

6. 8' 

^^l^^iffi^iRX^i? h;!^ (I R, V max cm'S 1 
i q) : 1 7 1 8 

VXX-^:^ h)V (E I -MS) m/z (%) : 3 2 9 
it? (M^ + 1 ) 

h^^aa^HlX^i? V)]^ id p pm in C 
DCI3) : 0. 67 (6H, s), 0. 88 (9H, 
s) , 0. 8 8 — 1. 0 5 (3H. m) , 1. 48 (9 

H, s), 1. 60 — 2. 03 (4H, m), 3. 37 

— 3. 45 (2H, m) , 3. 6 7 — 4. 5 3 (2H, 
m) 

[0 2 0 9] ^mMm2 i(D(S)Tm^tirc (2R, 4 

R) - 1 - t e r t -':fh^zytt)i^^:=:)V- 4 - t e r 
t - :fT)V i^^^Jlzy U ;i/:t ^ - 2 - X5^;V tf □ U >^ 

30 > (it^m 8 2) 1 . 6 5 g sffl ^^^sii^ummm 2 0 

(DQ^mm(Dmmz^r). yt^omit^m^m^^^^ 

m^mi^<D (2R, 4R) -i->^>v;^-2-x?;i^ 

-4 -t Fn:^^->tfPU>^> (Ib-ofes 3) 0. 63g 

[0 2 10] ft&trs 3 

itmytm (c = 0, 9 6, MeOH) : [a]D = -l 
0 8. 5 2' 

^f^mmU7.<^hJV ilR, V max cm'S 1 
iq) :335 2. 1615 
40 VXX^i? (E I -MS) m/z (%) :20 5 
(MO 

^tih>mmm.^mx^^ hjv (6 p pm in c 

DCI3) : 0. 88 (3H, t, J = 7. OHz), 

I. 08 — 2. 24 (5H, m), 2. 45 — 2. 87 
(2H, m) , 3. 0 8-3. 5 0 (2H, m) , 3. 

9 0 — 4. 4 0 (2H, m) , 7. 33 (5H, s) 
[0 2 1 1] ©^SS«fi|2 H7)@T#e,nfc (2 R, 4 

R) - 1 -^>>^;l/-2 -x5^;l/-4-t Hp^^^S/Hp 

50 i(D®hmm(Dmmz^y). Ttacoa-fbWttM^^-r 
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(2R) -\-^yzP)V-2-X.^)V-A 

[0 2 12] it-^ms 4 
itM%& (c = 0. 8 6, Me OH) : [cu] d=-2 
0 0. 0" 

*^1^*6®iRX^^ h;!^ (I R, V max cm-^ 1 
iq) :176 0, 1605 

(E I -MS) m/z (%) : 2 0 3 

(M^) 

T'D h>^^»^R|X^^ h;P (6 ppm in C 
DCls) : 0. 97 (3H, t, J = 7. 7Hz), 

1. 48 — 1, 62 (IH, m), 1. 92 — 2, 10 
(IH, m), 2. 15 (IH, dd, J = 17. 9 

5, 9, 89Hz), 2. 46 ( 1 H, d d, J = l 
8. 3 1, 6. 59Hz), 2. 62 ( 1 H, d, J = 
16. 85Hz), 2, 78 — 2. 88 (IH, m), 
3. 24 (IH, d, J = 17. 96Hz), 3. 24 

(IH, d, J = 13. 19Hz) , 4. 20 (1 H, 
d, J = 13. 19Hz), 7. 28 (5H, s) 
l3C-R^K»*RiX^^7^;l' ((5 ppm in CD 
C 1 a) : 9. 6 2 (a) , 2 5. 12 (t) , 4 2. 
9 8 (t) , 5 7, 4 8 (t) , 6 2. 15 (t) , 6 
3. 0 5 (d) , 1 2 7. 2 3 (d) , 12 8. 3 9 

(d) , 1 2 8. 6 0 (d) , 1 3 8. 0 6 (s), 2 
13. 2 4 (s) 

[0213] ®mMm 2 1 cr>®T#6nfc ( 2 R) - 1 

--^>>^;i/- 2 -x^;l/-4-:^*^Vt:nU>^> (ft-^ 

m^A) 2. o^^^m\^^&.9vummmi<D(3>tnm 

(3R, 5R) - 1 -^>v';i/-5-x5^;pxtfa [tf 

□ U>?>-3, 5' — r^yyU>^>] -2' , 4' - 
(At^m^^) 1. 4 5 gt5j;rX (3 S, 5 R) 

- 1 -^>>?;i/- 5 -x^;i/7.hf n [tfnu>^>-3, 

5' --Y^y^/Ui^^] -2' , 4' -':/:^-> 
8 6) 0. 3 2 g^#fc<, 
[0 2 14] 'fb^^8 5 
Si;^ : 2 5 5 — 2 5 6" C 

ibJSi^teM (c = 0. 84, 2N-HC1) : [a]D = 
-7 8. 2 8" 

#^1^^gK^RX^i? h;^ (I R, V max cm-^ K 
Br) :3 2 7 6, 3 2 2 4, 1 7 7 4, 1 746 
:ftiVymm%Pkm7s^^V)V {6 ppm in D 
MSO-de) : 0. 88 (3H, t, J = 7. 51H 
z) , 1. 3 6 — 1. 4 0 andl. 74 — 1. 78 
(2H, m) , 1. 64 (IH, d d, J = 9. 16, 
8, 79Hz), 2, 32 (IH, d d, J = 7. 3 

2, 7. 32Hz), 2. 44 ( 1 H, d, J = ll. 
72Hz), 2. 49 — 2. 52 (IH, m), 2. 8 
0 (IH, d, J = 9. 89Hz), 3. 15 ( 1 H, 
d, J = 13. 55Hz), 4. 04 ( 1 H, d, J = 



(30) # M¥ 5-213957 

58 

13. 55Hz), 7. 22 ( 1 H, br s), 7. 
30 (5H, s). 8. 24 (IH, br s) 
^^C-mm.%i^^7.^i^V)V id ppm in DM 
SO-de) : 9. 71 (q) , 2 5. 0 6 (t), 4 
1. 5 5 (t) , 5 6. 5 6 (t) , 6 3. 3 1 

( t) , 6 4. 6 3 (d) , 6 4. 9 6 (s) , 12 
6. 6 3 (d) , 1 2 7. 9 7 (d) , 12 8. 3 5 

(d) , 1 3 8. 7 9 (d) , 15 6. 2 1 (s) , 1 
7 7.84 (s) 
10 v;^X^57 (E I -MS) m/z (%) : 2 7 3 

(M^) 

75*i3^tfT: C13H19N3O2 

tfffjt ;C:65. 91, H:7. 01, N:15. 3 

7 

mmm. ;C:65. 88, H:6. 95, N:15. 3 
3 

[0 2 15] it^m^ 6 

Bl;^ : 2 1 6-2 1 7" C 

itJ^^K^ (c = 0. 72, 2N-HC1) : [a]D = 
20 -9 1. 1 ° 

5!^^1^«KiRX^5' h;]/ (I R, V max cm'S K 
Br) :321 6, 177 4, 1742 
T'D h>Saa*HSX^^ V)V (d p pm in D 
MSO-d6) : 0. 87 (3H. t, J = 7. 51H 
z), 1. 32—1. 39 (IH, m), 1. 73 — 

1. 79 (IH, m), 1. 89 (IH, dd, J = l 

2. 8 2, 9. 8 9Hz), 1. 96 ( 1 H, d d, J 
= 1 3. 1 9, 6. 6 0, 5. 8 6 Hz), 2. 33 

(IH, d, J = 10. 26Hz), 2, 67 — 2. 7 
30 1(1H, m),3. 11(1H, d, J = 10. 26 
Hz), 3. 24 (1 H, d, J = 13. 55Hz), 
4. 01 (IH, d, J = 13. 55Hz), 7. 22 

(IH, br s), 7, 29 (5H, s), 8. 25 

(IH, b r s) 
'■^C-mM^^mT.^^hJl (d ppm in DM 
SO-de) : 9. 66 (q) , 2 4. 5 3 (t), 4 
2. 0 3 (t) , 5 6, 3 8 (t) , 6 2. 8 5 

( t) , 6 4. 0 0 (d) , 6 4. 8 5 (s) , 12 
6. 5 8 (d) , 12 8. 0 1 (d) , 12 8. 16 
40 (d) , 1 3 9. 0 5 (s) , 156. 11 (s), 1 
7 7.81 (s) 

VXX-^:^ h)V (E I -MS) m/z (%) : 2 7 3 
(M^) 

7U^^^ : C13H19N3O2 

tf»M ;C:65. 91, H:7. 01, N:15. 3 
7 

SlfiHt ;C:65. 9 4, H:7. 00, N:15. 3 
6 

[0 2 16] mmm2 2 

50 OmMM2 l(D®Tm^nTc 4 R) -1-te 
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r t -:/h^->^j;i/#-;i^-4- t e r t -^^)V-J^ 

1) 6. ^u^m^^^&.9vnmmmi(r>®hnm<DUV^ 

R, 4R) - 1 -^>>^;k-4-h Fn^Sx- 2 -t:- 
;l/liPU>^> (ft^f^8 7) 3. 7g^#fc. 

[0 2 17] fc^^SlS 7 
tbJi^Ttft (c = l. 19, Me OH) : [a]D=-9 

0. 4° 

{IK, V max cm-^ 1 
id) :338 8, 1605 

VXX^^ h;l/ (E I -MS) m/z (%) : 2 0 3 
(M^) 

T'n h>^^M#^»*X^^ (5 ppm in C 
DCla) :1. 75 (IH, br s) 1. 87-- 

1. 94 (2H, m), 2. 16 (IH, dd, J = l 
0. 2 6, 4. 3 9Hz), 3, 17--3, 23 (1 
H, m), 3. 21 (IH, d, J = 12. 82H 
z) , 3. 28 (IH, dd, J = 10. 2 6, 6. 2 
3Hz), 4. 01 (IH, d, J = 13. 19H 
z), 4. 44 (IH, m), 5. 16 (IH, dd, 

J = 9. 90, 1. 84H2), 5. 25 (IH, d 
d, J = 1 7. 0 4, 1. 4 7 Hz), 5. 73 (1 
H, ddd, J = 1 7. 0 4, 1 0. 2 6, 8. 24H 
z), 7. 27 (5H, s) 

^^C-mm.^^7s^^Y)\^ (.6 ppm in CD 
CI 3) :4 2, 06 (t), 5 7. 64 (t), 6 

2. 0 4 (t) , 6 6. 2 2 (d) , 6 9. 7 8 
(d) , 117, 2 1 ( t) , 1 2 6. 8 5 (d) , 1 

2 8. 18 (d) , 1 2 8. 8 5 (d) , 13 9. 0 5 
(s) , 1 3 9. 9 5 (d) 

[0 2 1 8] (D^SS««|2 2 0®T#e>nfc (2 R, 4 

R) - 1 --^>-:^;i/-4-t:Hn:^>--2-tf— ;Vbfn 

u V y (it^m 8 7) 1 . 1 8 g ^ffi ^^^Ekmtmmm 

3 tmm<Dmmz^r^. Tm(Dmi[:^m^\tm^^'r^m 

n&m.f¥(D (2R) - 1 -os^;I/-4-:t4^v-2- 
tfr::;Vt!^u v> (^fc'a'^^8 8) 0. 8 8 g&#fco 
[0 2 19] it^^S 8 
jtmytM (c = 0. 59. MeOH) : [a] d=-1 
6 0. 2° 

^t^j^^UTs^^h)]/ (IR, V max cm-^ 1 
ia) :176 2, 1605 

T;^X^i7 h;i/ (E I -MS) m/z (%) : 2 0 1 

(M^) 

:fnV>imm.Pm7.^^V)V id ppm in C 
DCI3) : 2. 32 (IH, dd, J = 17. 9 6, 
10. 26Hz) 2, 52 (IH, d d, J = 18. 3 
2, 6. 23Hz), 2. 63 (IH, d, J = 16. 
86Hz), 3. 22 (IH, d, J = 13. 19H 
z) , 3. 27 (IH, d, J = 17, 22Hz), 
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3. 33^-3. 37 (IH, m) 

4. 17 (IH, d, J = 13. 56Hz), 5. 29 
(IH, dd, J = 1 0. 2 6, 1. 4 6Hz), 5. 

37 (IH, dd, J = 1 7. 2 2, 1. 4 6Hz), 

5. 86 (IH, ddd, J = 17. 2 2, 10. 2 

6. 8. 98Hz), 7. 29 (5H, s) 
^^C-mm%im7.^^V)V {d ppm in CD 
C 1 3) : 4 4. 7 3 (s) , 5 7. 4 9 (t) , 6 

0. 8 9 (t) , 6 5. 5 6 (d) , 118. 8 8 
10 ( t) , 1 2 7. 2 6 (d) , 1 2 8. 4 1 (d) , 1 

2 8. 6 7 (d) , 1 3 7. 8 8 (s), 13 8. 35 
(d) , 2 12, 5 1 (s) 

[0 2 2 0] ®^5g^J2 2CD©T#e>n;^ (2R) -1 

-^>>^;l/-4-:t4^V-2-tfr:;venU>^> 

#18 8) 2. 0 0 Q^m^^^}^9v\mMmi<o(3>t.nm. 

(3R, 5R) - 1 --^>v';l'- 5 -H::i;l'Xt:D [t: 
nU>?>-3, 5' --f^:$^yUv>] -2' , 4' - 
v:t> (ib-g-i^S 9) 1. 7 5 gcfectltf (3 S, 5 R) 

20 -i-^y-j)V-b-\f:-)V7.\iu [fc:nu>^>-3, 
5' -2' , 4' iit^m 

9 0) 0,3 5 g&#?^o 
[0 2 2 1] >fb^f^8 9 
2 4 7-2 4 8° C 

*^1-«IKiRX^57 h;]^ (I R, V max cm'S K 

Br) :3 2 2 8, 1 7 74, 1 744, 1 7 24 

h>Sa»#fcPSX^^ (*5 ppm in C 
DCI3) : 1. 76 (IH, dd, J = 13. 19, 
9. 16Hz), 2, 36 (IH, d d, J = 13. 1 
30 9, 7. 3 3Hz), 2. 50 ( 1 H, d, J = 9. 8 
9Hz) , 2. 83 (IH, d, J = 9. 89Hz), 
3. 03--3. 07 (IH, m), 3. 14and3. 
93 (each 1 H, each d, J = 13. 56 
Hz), 5. 20 (IH, dd, J = 10. 2 6, 1. 
83Hz), 5. 31 (IH, dd, J = 17. 2 2, 

1. 47Hz), 5. 78 (IH, ddd, J = 17. 
22, 10. 26, 8, 16Hz), 7. 24 (IH, 
br s) , 7. 30 (5H, s) , 8. 34 (IH, 
b r s ) 

40 ^^C-mm%^m7.^i^V)V id ppm in CD 
C 1 3) : 4 2. 6 9 (t) , 5 6. 19 (t) . 6 

2. 2 3 (t) , 6 5. 2 1 (s) , 6 7. 0 5 
(d) , 117. 9 7 (t) , 13 9. 18 (d) , 1 

2 6. 7 3 (d) , 1 2 8. 0 3 (d) , 12 8. 3 5 
(d) , 1 3 8. 3 8 (s) , 15 6. 17 (s) , 1 
7 7.6 4 (s) 

"TXX^^ V)]/ (E I -MS) m/z (%) : 2 7 1 

(M^) 

7tm^^: CieHirNaOz 
50 If ;C:66. 40, H:6. 32, N:15. 4 
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9 

MMU ;C:66. 53, H:6. 62, N:15. 7 
3 

[0 2 2 2] -fb^tlB 0 
BJ^: 2 0 8-2 0 9" C 

#i51^»®iRX^^ h;!^ (I R. V max cm-^ K 
Br) :3 240, 1 7 7 2, 1 7 44, 1 7 24 
^Uh>^m^^m7.^^hJV (d ppm in C 
DCls) : 1. 97 (IH, d d, J = 13. 19, 
6. 23Hz), 2. 02 ( 1 H, dd, J = 12. 8 
3, 9. 90Hz). 2. 32 ( 1 H, d, J = 10. 
26Hz), 3. 12 (1 H, d, J = 10, 25H 
z) , 3. 21 (IH, d, J = 13. 56Hz), 
3. 20 — 3. 39 (IH, m), 3. 90 (IH, 
d, J = 13. 56Hz), 5. 21 ( 1 H, d, J = 
9. 8 9, 1. 8 3Hz), 5. 29 ( 1 H, d d, J 
= 17. 22, 1. 46Hz), 5. 76 (IH, dd 
d, J = 1 7, 2 2, 9. 8 9, 8. 5 2Hz), 7. 
23(1H, br s),8. 24(1H, br 
s) , 7. 2 9 (5H, s) 
[0 2 2 3] 3 
SISSWl 3CD(3)T#^n& (3R, 5S) 

5 -xh^rvA;i/d^:=.;i/Xt:D [tfPU>^>-3, 

5' -<a^^/Uv>] -2' , 4' -v:r> (it^m 
4 4) 2. 4g. **^b:^^U^7A (6 0%:t'f;VM« 
m) 0. 3 5 g*5J:D^vp^^;|/3l^;i/A7^ F2 0ml 

?1^S5^6 0'' Ct::T3 O^i^^M^t*:. KJSr^^^fitc 

[0 2 2 4] B^g^x^;i/M^7KiJfe. mm 

[n-^4^1t> : i^KX^;i^ (2:1)] \zxmmv 

(3R, 5S) -1' , 3' -vX5^;l/- 1 -^>>?;i/ 
- 5 -xh4^v':^7;l/3j^x;i/XEP [fc:DU>^>'-3, 

5' --f^i$^^/U v>] -2' , 4' ('fb^* 
9 1) 0. 1 8 g^cfci;«feffittM#: (3R, 5 S) - 

3' -x?^;i/-i-^>>^;^-5-xh=^^->:^j;i/#x;v 

xh°p [b°PU5/>-3, 5' --f^^yu>^>] - 

2' , 4' (^fc'&'^9 2) 1. 5 2 gS#fca 

[0 2 2 5] it^m^ 1 
#^«6®iRX^^ h;^ (I R, V max cm-^ 1 
i a) :3 4 6 0, 1 7 7 0, 1 7 1 6, 1 6 8 4 

:fah>mmm.^mx^^h)v (d ppm in c 

DCls) : 1. 16 (6H, t), 1. 26 (3H, 
t), 2. 02-4. 00 (11 H, m), 4. 20 

(2H, q), 7. 30 (5H, s) 
^7.X^^ h)V (E I -MS) m/z (%) : 3 7 3 

(M^) 
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^^Mt%'rXX^i7h)V (HR-MS) m/z : CzoH 

2 7 Na O4 

tfJUB; 3 7 3. 2001 

*S'Jfi ; 3 7 3 . 1 9 8 8 

[0 2 2 6] ^t'^m9 2 
^^^l-^IKKX^i? h;l/ (I R, V max cm'S 1 
iq) :330 0, 178 0, 1718 
^Uh>^Mm.^mx^^hJV (6 ppm in C 
DC I3) : 1. 15 (3H, t) , 1. 2 8 (3H, 
10 t), 2. 0 — 2. 26and2. 63 — 2. 79 (e 
a c h 1 H, m) , 3. 0 0 (2 H, b r s) , 
3. 3 6 — 3. 9 2 (5 H, m) 4. 12 (2 H, 
q) , 6. 53 (IH, s) , 7. 29 (5H, s) 
^XTs^^ h;l/ (E I -MS) m/z (%) : 3 4 5 

(M^) 

B^^^fgVXX^i^ (HR-MS) m/z : CisH 

23 Na O4 

ttSe ; 3 4 5 . 1 6 8 8 
Siaitt; 3 4 5. 1 6 8 2 
20 [0 2 2 7] *JSff|2 4 

USS^^Jl 3C0®^#e>nfc (3R, 5S) 

;i/-5-xh4^>^*;P3)?x;i/Xtfn [tfDU>^>-3, 

5' -^^5^yUv/] -2' , 4' -i^:t/ (it^m 
4 4) 2. 4g^fflV:^^£Jl^l3:^l5S«2 2i|s|^7^»f^ 

^ff 5 ii^l^J: 0. Tpnco«'ft:#WttH^*"r^ (3 
R, 5S) -i->^>v;i/-5-xh4^>/;^j;i/3j^x;|/- 

3' -::r=^^S/^r:;i/;<^;vx Hn [t:nU>^>-3, 

5' --f^:$^yUv>] -2' , 4' -v5:t> (^b'&tl 
9 3) 1. Sg^ftfcp 
5(9 [0 2 2 8] ^b^%9 3 

*51^^KiRX^^ h;l/ (I R, V max cm'S 1 
iq) :330 0, 178 4, 1720 
:fuhy^MM.)^mx^^hJV (d ppm in C 
DCI3) :1. 24 (3H, t), 2. 13-3. 3 
0 (5H, m), 3. 00 (2H, s), 3. 49 — 
3. 7 9 (5H, m) , 4. 12 (2H, q) , 6. 6 
0(1 H, br s),7. 28(5H, s) 
VXX^^ (E I -MS) m/z (%) :37 3 
(M^) 

40 m^Mm^7.7.^^h)V (HR-MS) m/z : C19H 
23 Na O5 

mwrn ; 3 7 3. 16 3 7 
liaijfi; 3 7 3. 1 6 5 0 
[0 2 2 9] mMM2 5 

mmmi 9 0®^WBnrz (sr, 5s) -i-^>p 

3, 5' — f^^^yUv^/] -2' , 4' (it 
■^mi A) 0. 5 g^fflV^^m^i*Ji^J2 3 <t|W|i|;^ 

5i? (3R, 5S) - 1 --^>>?;1/- 3 ' -X5^;l/-5-;^ 



—1256— 



63 

h^^^v-^ h^->^5";VXb:D [fc!DU>?>-3. 5' - 
-f^^^VUv^^] -2' , 4' ab^«94) 
0.12 g*5<tt/ (3 R, 5 S) - 1 
1', 3' ->?X^;l/- 5 -7^ h^v-^ h^v';j<^;l/X 
IfP [t:DUi^>-3, 5' --r^^^yUv>] - 
2' , 4' ->^:t> ab^tr9 5) 0. 3 5 g ^#fco 

[0 2 3 0] ^^#19 4 
^^l^lft^iRX^:^ h;i/ (I R, V max cm-^ 1 
iQ) :330 0, 177 8, 1714 
T'D h>^^»^R|X^^ (6 ppm in C 
DCls) : 1. 19 (3H, t) , 1. 74 — 2. 1 
0 ( 2 H, m) , 2 . 4 6 2 . 8 3 ( 2 H, m) , 
3. 40 (3H, s) , 3. 4 6--3. 7 0 (5H, 
m), 3. 53a nd4. 03 (2H, each d, 
J = 13. OHz) 4. 69 (2H, s), 6. 48 

(IH, br s),7. 32(5H, s) 
VXX^^ h)V (E I -MS) m/z (%) : 3 4 7 

(M^) 

mi^Mt^^ 7.7.^^ h )V (HR-MS) m/z : CisH 

25 Ns O4 

thS* ; 3 4 7 . 1 8 4 5 
SiaiHi ; 3 4 7 . 18 3 8 

[0 2 3 1] 'fb^tl9 5 
#^«S®iRX^i7 (I R, V max cmr\ 1 

ia) :176 8, 1712 

^UVymmM.^m7s^^V)V {d ppm in C 
DCI3) :1. 18 (6H, t), 2. 00'-'2, 5 
9 (4H, m) . 2. 6 3 — 3. 17 (2H, m) , 
3. 40 (3H, s), 3. 29 — 3. 89 (5H, 
m), 3. 69and4. 10 (each IH, ea 
ch d, J = 13. OHz) 4. 66 (2H, s), 
7. 3 1 (5H, s) 

TXX^i7 (E I -MS) m/z (%) : 3 7 5 
(M^) 

r*^»tgVXX^i7 h;l/ (HR-MS) m/z : C20H 

29 Ns O4 

tf^^ ; 3 7 5 . 2 1 5 8 
^'Jfi ; 3 7 5 . 2 1 4 4 

[0 2 3 2] mm2 6 

usiCTi 8(D(a)T#e>nfc (3R, bs) 

D [b°Dgv>-3, 5* --f ^5^^yU>^/] -2' , 
4' -v:t> (Yb'&%6 7) 2. 4 9 gO'rhDt:Fn 
:7^>3 Om 1 lM7"b^:/^;l'T>^:::^A>^ 
)V^'7^ Y<D'rVn}:iYny'7>mm^^, 6mljp 

(1 0 : 1) ] tCT^^MLT. 1 . 7 5 g 

't^z^t.Xz^r^. TSHooaib^WttM^W'T'S) (3R, 
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5S) - 1 5 -b Hn^^v'^^^j^xif n 

[ePU>^>-3, 5' --f ^^^y'Ui^^] -2', 
4' ->?:t> (lb^%9 6) ^£Jifi$H^a<i:UT»fco 

[0 2 3 3] >fb^%9 6 
ai!;^: 2 1 9-2 2 l"* C 

J:bJl7eK ( c = 1 . 02, 2N-HC1) : [qj]d = 
-5 0. 4° 

^^I^^KJRX^^ h;i/ (I R, V max cm-^ K 
Br) :3 3 3 2, 3 1 9 0, 1 7 7 4, 1 7 3 6, 1 

10 7 2 0 

^uvymmMmiT.^^ h;^ (a p pm in d 

MSO-do) : 1. 81 (1 H, d d, J-13, 5 

6, 6. 96Hz), 2. 33 ( 1 H, d d, J = l 
3. 5 5, 8. 8 0 Hz), 2. 53 ( 1 H, d, J = 
9. 52Hz), 2. 79 ( 1 H, d, J = 9. 52H 
z), 2. 76 — 2. 82 (IH, m), 3. 32 (1 
H, d, J = 13. 55Hz), 3. 48 — 3. 52 

(2H, m), 4. 10 (IH, d, J = 13. 55H 
z),4. 35 — 4. 38 (1H. br m, D2O 
20 exchange), 7. 21 (IH, br s), 

7. 33(5H, s),8. 19(1H, br s) 

^3 C-S^Sm^tR6X^^ h;i/ (5 ppm in CD 
C 1 3) : 4 0. 0 8 (t) , 5 7. 3 3 (t) , 6 
2. 4 8 (t) , 6 3. 0 7 (t) , 6 4. 2 3 

(d), 65. 61 (s), 126. 64 (d), 12 
7. 9 4 (d) , 1 2 8. 3 7 (d) , 13 8. 8 0 

(s) , 1 5 6. 0 8 (s) , 17 7. 0 1 (s) 
•^XX^i? Y)]/ (E I -MS) m/z {%) : 2 7 5 

(M^) 

30 C14H17N3O3 

t\%\% ;C:61. 08, H:6. 22, N:15. 2 
6 

ilMffi ;C:61. 01, H:6. 15, N:15. 3 
6 

[0 2 3 4] ^JiM2 7 
mMm\^(D®^%^ntz. (3S, 5S) 

5 - t e r t -:/5^;i/v^5^;i/vU;i/:t*v;?<5';v 

Xtfu [b:PU>?>-3, 5' --f^^yUi^^] - 
2' , 4' -V^y (^b-&«j68) 1. Og^fflV^^^JK 

a>ft;^WttSS*r^ (3S, 5S) -i-^>v;p- 

5 -h HD^V^^;l/Xtf D [I1PUV/-3, 5' - 
-f^^^/Uv>] -2' , 4' -x:t> (It;'&«r9 7) 

0 . 6 5 g ^#fco 

[0 2 3 5] >fb^%9 7 
BS.'i^ : 2 1 4-2 1 5'' C 

#i1^«iSfeiRX'^^ (I R, V max cm-^, K 

Br) :3 2 7 6, 2 9 5 0, 2 8 0 0, 1 7 3 8 

h ywmMmiT.^^ (a ppm in d 

30 MSO-de) : 1. 9 0-2. 10 (2 H, m) , 
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2. 8 2 (t) 

(s) , 12 6, 
2 8.2 0 (d) 

(s) , 17 7. 



(%) 



2 7 5 



6. 2 2. N : 1 5. 2 



2. 42 (IH, d, J=9. 52Hz), 2. 90-- 

3. 02 (IH, m), 3. 12 (IH, d, J = 9. 
52Hz), 3. 42 (IH, d, J = 13. 92H 
z) , 3. 52-^3. 60 (2H, m) , 4. 09 (1 
H, d, J = 13. 92Hz), 4. 50 (IH, br 

s, D20 exchange). 7. 22 (IH, 
b r s) , 7, 3 1 (5H, s) , 8. 3 0 ( 1 H, 
b r s) 

^^c-mmm.^m:K^^V)v id ppm in cd 

CI3) :40, 28 (t), 57. 42 (t), 6 10 

6 4. 3 2 (d) , 6 5. 3 3 
6 0 (d) , 1 2 7. 9 9 (d) , 1 
, 13 9. 16 (s) , 15 6. 12 

6 0 (s) 

^TsT.^^ V)V (E I -MS) m/z 
(MO 

liM^^ : Ci4Hi7Na03 
tffffit ; C : 6 1. 0 8, H 
6 

; C : 6 1. 0 0, H : 6. 16, N : 1 5. 4 20 

0 

[0 2 3 6] *ffiCT2 8 

mmm? (D(D^n^nrc or, 5s) -i-oi^jv 

- 5 h^v*;i/#r:;i/XKn [t!nUv>-3, 

5' -2' , 4' ->^:t> (it^m 

25) 1, b size Nmmyi^mm2 0ml ^M^. ^> 

^>a—)i^mzri 3 0' CT2 4»t^jtj^bf^. 
[0 2 3 7] 'Mz. mm^m^m:. *i omi 

2N^te{b:^hU^A7K^?ST4^fal.. ^(D^m^yy 
/^—y-i hXAD-4tJyJ^^u^h^^y-(— [/XT 30 

mm^m^t^ z,t\z^D m^m^ o . 6 9 g ^mz. 
[0 2 3 8] :i(Dm^^^^^7i^3i^ y-MzTnm^ 
T^^Liz^r^. Tm(Dm^t^mi^m^mr ^ (3r, 

5S) -3-T^y-l--^>v;l/t:nUv>-3, 5 

i*Si#? (^t:^i^9 8) ^#fco 

[0 2 3 9] ^^-^^9 8 
it;^: 1 8 2-1 8 5° C i^M) 
Jtmytm ic = 0. 73. 2N-HC1) : [a]D = 
-6 8.5° 4Z? 
iS^l^iSSKKX^^ h;^ (I R, V max cm-^ K 
Br) :3 4 3 6, 2 2 0 0^-2 1 0 0, 1 6 3 4, 1 
4 0 0, 1 3 8 5 

h>^K5l*RlX^i7 ((5 ppm in D 
2O) : 2, 29 (IH, dd, J = 14. 2 9, 9. 
52Hz), 2. 98 (IH, d d, J = 14. 5 6, 
8. 42Hz), 3. 68and3. 76 (each 
IH, d, J = 12. 82Hz), 4. 15 (1 H, d 
d, J = 9. 5 2, 8. 4 2Hz), 4. 26and 

4. 5 0 (each 1 H, d, J = 1 2 . 8 2 H 5i? 



9 2 
7 9 



z) . 7. 48 (5H, s) 
7n^^>W : Ci3 H16 N2 O4 • H2 O 
tune ;C:55. 31, H:6. 43, N:9. 
*S'Jfi ;C:55. 16, H:6. 42, N:9. 

[0 2 4 0] mmm2 9 

Slli«^J7co®T#^nfc (3 S, 5S) -i-^>>^;p 
- 5 -;>c h;^v:?j;i/#-;i/Xtfn [t!nU>?>-3, 
5' --i^^VVz^yi -2' , 4' ({t;'^* 

2 6) 1. 0 0 s^m^'^^sJsmtmmm2 stmmrm 

ip^n^^tlz^r)^ TfBcDffl'fbWtta^^Wr^ (3 

s, 5 s) - 3 -r^y- 1 -^>i^;nfnui^>- 

3, 5 ■ imm (il:^tf9 9) 0, 4 

5 g ^mc. 

[0 2 4 1] ^t^tf 9 9 
Bl;^ : 2 2 0-2 2 3 C dm) 
itmyt& (c = 0. 64, 2N-HC1) : [a]D = 
-4 5. 8° 

a^:^«iKiRX^i7 h;i/ (I R, V max cm-^ K 
Br) :3 44 0, 2 2 0 0-2 9 5 0, 1 6 3 6, 1 

3 9 5 

h^^aa^HlX^i? h;!/ id p pm in D 
2O) : 2, 56 (IH, dd, J = 1 4. 2 9, 9. 
52Hz), 2. 65 (IH, d d, J = 1 4. 2 9, 
9. 16Hz), 3. 33and3. 84 (each 
IH, each d, J = 12. 09Hz), 4. 19 
(IH, dd, J = 9. 52, 9. 16Hz), 4, 2 
5and4, 58 (each 1 H, each d, J 
= 12.8 2Hz) ,7.50 (5H, s) 
TuSi^W : C13H16N2 O4 - H2 O 

;C:55. 31, H:6. 43, N:9. 
mmm. ;C:55. 12, H:6. 28, N:9. 

[0 2 4 2] mmms o 

*ite*sj 2 6 7rf# ^> nfc (3r, ss) - i -^>pj\^- 

5 -t Fu4^v'y5^;kXt!u [tfDUv>-3, 5' - 

^^^^V^iJiyy] -2' , 4' -v:t> (ft^tf9 6) 

1. 2 s\z6NmM^mm2 0m\^m^. s>^>u 
-jv^miz'Ti 3 o*" CT2 4mmiNi^.vr^c 

[0 2 4 3] :klZ. jgjK&Si^*! 0ml 2 
N*^»^t;:^^U^A*iSSITpH=4-5 tb> ^icojg 

y~;i/^mM^ss-r^;i<hi;:ci;D«feMao. 54g 

[0 2 4 4] li^nfcft^^S^'&*X:$7y-;l/tc:TS 

rmoMit^m^m^mr^ (3 

R, 5S) -3-T5y-l-^>v;i/-5-bHn^ 

10 0) C04ffi6#fiK^^^|fCo 

[0 2 4 5] it^mi 0 0 

U.'^: 2 1 1-2 1 3' C (^) 



9 2 

8 7 
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tbJlTfeS (c = 0. 52, 2N-HC1) : [a]D = 
-44. 6' 

*^1^*ft®^RX^:^7 (I R, V max cm-^ K 
Br) :3 4 9 2, 3 4 3 6, 3 3 0 4, 1 6 2 4 
rfnYymmm.^^7.^9Y)\^ ppm in D 
2O) :2. 41 (IH, dd, J = 14. 29, 9. 
53Hz), 2. 88 (IH, d d, J = 14. 2 9, 
8. 06Hz), 3. 75 ( 1 H, d, J = 13. 19 
Hz), 3. 77-'3. 90 (2H, m), 4. 00 

(IH, d, J = 13. 19Hz), 4. 17 — 4. 2 
3 (IH, m), 4, 48 (IH, dJ = 13. 18H 
z) , 4. 72 (IH, d, J = 13, 18Hz), 
7. 5 6 (5H, s) 
7U*^W : C13H18N2O3 • HC 1 
tf»« ; C : 5 4. 4 5, H : 6. 6 7, N : 9. 7 6 
SIS'Jtt ;C:54. 38, H:6. 52, N:9. 65 

[0 2 4 6] 1 
j|JSW2 0<7)(3)T#S»nfc (3R, 5R) -\-^y-J 

5 -j?<^;l/Xt:a [t:DUv>-3, 5' 
V^Uv>] -2' , 4' ->?:t> (ft:'&«r7 8) 1. 0 

0 g^fflv^;5j^>^tt^liW3 0^|wi;^;tcJftf^^fT5;i.h 
tca:»9. TIBoa{fc;^e9ttSS*t--5 (3R, 5R) - 

3 -T^y- 1 5-;<^;i/t:DUv>'-3 

-Ar;v#>jK-itKia- i*ftii» (Yt'&trioi) o. 

4 6 g ^f#;to 

[0 2 4 7] ^b^i^l 0 1 

ifl,-;^ : 18 2-183^ C iSfm) 

i:biS!^S (c = 0. 84, 2N-HC1) : [«]d = 

-64. 9° 

^il^SSKJRX^i? (I R, V max cm-^ K 
Br) :3 4 2 2, 2 9 8 8, 1 5 9 4, 1 3 8 8 
^UYymm^m:^^ifV)\^ i6 ppm in D 
2O) :1. 53 (3H, d, J = 6. 23Hz), 
2. 16 (IH, dd, J = 1 4. 2 9, 1 2. 0 9H 
z) , 2. 87 (IH, dd, J = 14. 29, 6. 9 
6Hz), 3, 64 (IH, d, J = 1 3. 19H 
z) , 3. 95 (1 H, d, J = 13. 19Hz), 
4. 04-4, 0 8 (IH, m) , 4. 3 2 (IH, 
d, J = 13. 19Hz), 7. 54 (5H, s) 
^3 C-Ma^^toiX^57 ((5 ppm in D2 
O) : 1 7. 0 8 (q) , 4 4, 7 8 (t) , 5 9, 6 
7 (t) 

6 1, 7 7 (t) , 6 3, 2 1 (s) . 6 6, 9 3 

(d) 

1 3 2. 0 3 (d) . 132. 19 (d) , 13 2. 9 

6 (d) , 1 3 3. 2 8 (s) , 1 7 5. 7 3 (s) 
7C^i>Sf : C13H18N2O2 • HC 1 • H2O 
if ;C:54. 07, H:7. 33, N:9. 70 
;C:53. 85, H:7. 18, N:9. 69 

[0 2 4 8] ^mm 3 2 
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JISSM2 OCD{3)T#i^n/5: (3S, 5R) -\-^Zy-J 
5->:^;l^Xh°P [b-pU^^^-3, 5' -^^^ 

yy>^>] -2' , 4' --j^y (fl:^i^7 9) i. o 

(CJ:D. TSBoaffc^WeS^WT^ (3S, 5 R) - 

3 -T^ 7 - 1 -^y-J)\/- 5 p u -yy- 3 

-^r;k3p>K-:fiKJS ('fb'&fel 0 2) 0. 4 6 g^# 

[0 2 4 9] WL'^mi 0 2 
10 BS;S : 1 9 5 - 1 9 7 ° C i^m) 

JtJ^TKS (c = 0. 25, 2N-HC1) : [a]D = 
-4 1. 9° 

#^^S^iRX^i7 (I R, V max cm-^ K 
Br) :336 4, 164 2, 1400 

h>^«^*R&X^:^ h;^ (a p pm in D 
2O) :1. 62 (3H, d, J = 6. 23Hz), 
2. 58 (IH, dd, J = 1 5. 0 2, 1 1, 7 3H 
z) , 2. 81 (IH, dd, J = 15. 0 2, 6, 9 
6Hz), 3. 61 (IH, d, J = 13. 19H 
20 z),4. 01-^4. 03(1H, m),4. 03(1 

H, d, J = 13. 19Hz) , 4. 34 ( 1 H, d, 
J = 13, 19Hz), 7. 55 (5H, s) 

C-Saa*niX^^ (5 ppm in D2 
O) :16. 65 (q). 43. 63 (t), 58. 5 
0 ( t) , 6 1. 3 7 (t) , 6 2. 4 0 (s) , 6 
5. 3 3 (d) , 13 1, 10 (d) , 13 2, 18 
(d) , 13 3. 12 (d) , 1 3 3. 6 0 (s) , 1 
7 4,0 9 (s) 

TuS^^W : C13H18N2O2 - HC 1 
30 tf»M ;C:57. 67, H:7. 07, N:10. 3 
5 

^fiHl ;C:57. 50, H:6. 92, N:10. 2 

7 

[0 2 5 0] IIJS^i3 3 

^;^^»J2 1 <D(B)T#^>nrc (3R, 5R) -\-^y-y 
;l^-5-x^;^xt:P [t:PU5/>-3, 5' —i^^ 

^/Uv>] -2' , 4' -v:t> (fb'&tf8 5) 0, 5 

40 R, 5R) -3-T^y-i-oe^;i/-5-x5^;^b° 
nijv>-3-*;i.#>K-:eK* iA\L^m \ 0 3) 

0, 3 5 g^#fco 
[0 2 5 1] \\l^m 103 
*^1^lftKKX^57 (I R, V max cm'S K 

Br) :335 5, 163 8, 1402 

^uVym&%^'%7.^^Vy^ U ppm in D 
2O) :1, 12 (3H, t, J = 7, 72Hz), 

I. 38-1. 46 (IH, m) 1, 82—1. 96 
(H, m) , 2. 15 (IH, d d, J = 1 4. 9 2, 

30 12. 09Hz), 2. 88 (IH, dd, J = 14. 
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9 2, 6. 6 0 Hz), 3. 64 (IH, d, J = l 
3. 19Hz), 3. 94 (IH, d, J = 13. 19 
Hz), 4. 01-- 4, 05 (IH, m), 4. 35 
(IH, d, J = 13. 19Hz), 7. 55 (5H, 
s) 

[0 2 5 2] %mM 3 4 
*SfiW2 8T#e»nfc (3R, 5S) -3-T^/-l 

-^>v;i/t:nu>^>- 3, 5-v:^;i/2}^>K ■ 17X?P 
^^(^t;'&%98) 1. oog. io%n'7p^h.-^- 

(Pd-C) 0. 3g. 5 %^K7K^fS2 Om 1 CD 
[0 2 5 3] lk\Z. Rm^-^^m^. U&^^^^ZLt, 

(3R, 5S) -3-T^y fcfPUi/>-3, 5- 

v:^;i/#>K • (fb-grt^i o 4) :£#rco 

[0 2 5 4] -fb^^l 0 4 
U;^ : 3 0 0" CBJl± 

i:bJg:)te^ (c = 0. 6 2, 2N-HC1) : [a]D = 
-2 5. 3' 

TC^^i^W : CBH10N2O4 • HC 1 

tf»fii :C:34. 21, H:5. 26, N:13. 2 

9 

^Mfii : C : 3 4. 0 1, H : 5. 13, N : 1 3. 1 
0 

[0 2 5 5] Wim3 5 

9T#^nf- (3S, 5S) -3-T^y-l 

-Ov^;i/t!n>j>?>-3, 5->?:^;^aH>k ■ i7Xfn 

^({t:^*99) 0. 5 g^ffi(/^^m^S*JSM3 4<h 
T-S (3S, 5S) - 3 -T^y tfnU v>- 3, 5- 

(^b^tJi 0 5) 0. 2 3g^# 

[0 2 5 6] ib^^ll 0 5 

2 7 3-2 7 5^ C (^>*) 
J:blS!7te« (c = 0. 5 5, 2N-HC1) : [a]D = 
-14. 5' 

itm^m: CBH10N2O4 • HC 1 

tfWfii :C:34. 21, H:5. 26, N:13. 2 
9 

^SHe ;C:3 4. 01, H:4. 99, N:13. 2 
0 

[0 2 5 7] ^^3 6 

^SSM3 ITff^nfc (3 R, 5R)-3-T5/-l 
- ^ > v';!/ - 5 - ;< ^;i/t! D U V 3 >K • 

ffiSffi • iTfcfuJfe (<t:^*i 0 1) 1. oog^fflv^^ 

coa^t^Wtts^wr^ (3R, 5R) -3-r^/- 

5-p^^;ktfnui^>-3-:^;i.5l^>iK-:^K*e H\i^ 

tflOa) 0, 56g ^f#fco 
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[0 2 5 8] it^mi 0 6 
*^1^«SKiRX-^57 h;]/ (I R, V max cm-\ K 
Br) :3 4 5 2, 2 1 5 0-3 0 0 0, 1 6 4 0, 1 

3 9 8 

T'n N >M^S^^tRSX^i7 (5 p pm in D 
2 O) : 1. 4 9 (3H. d, J = 6. 5 9 H z) , 

2. 05 (IH, dd, J = 1 3. 5 6, 1 1. 7 2H 
z) , 2. 77 (IH, dd, J = 13. 56, 6. 6 
OHz), 3. 65 (IH, d, J = 12. 82H 

10 z), 3. 90 (IH, d, J = 12. 82Hz), 
4. 0 9 — 4. 15 (IH, m) 

^3 C-Sffia*olX^^ (5 ppm in D2 
O) :18. 82 (q), 44. 18 (t), 53. 9 

4 (t) 5 9. 34 (d) , 6 2. 24 (s), 17 
6. 48 (s) 

[0 2 5 9] mMm 3 7 

SIM««J 3 3 Tf# ^) nfc (3R, 5R) -3-r^7-i 

5-x5^;Vtfnu>^>-3-:^;;V2i^>^ ■ 

mmm at^mi 03) 1. 00 B^m^^^&s^mM 

(3R, 5R) -3-r^/-5-X^;]/ 

t!nu>^>-3-*;P3p>iK-JeK*g iit^mioi) 

0 . 5 7 g ^#fco 
[0 2 6 0] i\y^mi 0 7 
^^l-lfeKiRX^i^ h;]^ (I R, V max cm-\ K 

Br) :3 6 8 0, 3 4 6 4. 2 1 5 0-2 9 8 0, 1 

6 4 8, 1 3 9 8 

:fuV>WM%m%7.^!7 h;i/ {d p pm i n D 
2O) :1. 03 (3H, t), 1. 31 — 1. 42 
30 ( 1 H, m) , 1 . 7 8 — 1 . 8 8 ( 1 H, m) , 2 . 
06 (1 H, d d, J = 1 3. 9 2, 1 1. 7 2 H 
z) , 2. 78 (IH, dd, J = 13. 5 6, 6. 6 
OHz), 3. 63 (IH, d, J = 13. 19H 
z) , 3. 90 (IH, d, J = 13. 19Hz), 

3. 91 — 3. 97 (IH, m) 

[0 2 6 1] mmm 3 s 

^mm2 7X'n^nn. (ss, 5s) -i-^>v;i/- 

b-\l\^U^ly)K^)V7.\iU [t:PUv>-3, 5' - 

^^5^^/Uv>] -2' , 4' --j^y iit^m^i) 

40 1. 2o^^m^^^)ikmmmm^oLmmf^m^^n 
o^L\z^^. -ruomit^^^m^m^^ (3s, 5 

S) -3-T^y-l-^>'>^;^-5-bHD4-vy^ 

;i/t!aUv>-3-:^;;i'#>K-l[K« (At^mio 
8) 0. 4 5 g^#fco 
[0 2 6 2] >f[:^%l 0 8 
B*.>;S : 2 5 7-2 5 9' C {^M) 
JtS£3feS (c = 0, 52, 2N-HC1) : [a]D = 
-2 5. 8° 

^il^^KiRX^^^ h;i/ (I R, V max cm-^ K 
5i? Br) :3 4 9 2, 3 4 3 6, 3 2 9 6, 3 1 7 6, 3 
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0 3 6 (N^H3, OH) . 1 6 2 6 (COO) 
:fuVym&.%Pkm:A^^V)V id ppm in D 
2O) : 2. 54 (IH, dd, J = ll. 0 0, 7. 
33Hz), 2. 91 (IH, dd, J = ll. 0 0, 
8. 06Hz), 3. 64 ( 1 H, d, J = 13. 56 
Hz), 3. 87 (IH, d, J = 13. 56Hz), 
3. 90-4, 02 (2H, m) . 3. 98 — 4. 09 
(IH, m), 4. 41 (IH, d, J = 13. 19H 
z) , 7. 5 3 (5H, s) 
TU^^B^W : C13H18N2O3 • HC 1 
tf»« ; C : 5 4. 4 5, H : 6. 6 7, N : 9. 7 6 
^'Jffi ;C:54. 28, H:6. 49, N:9. 58 

[0 2 6 3] mMm^ 9 

JtJS^j 1 4co@T#^.n;^ (3R, 5S) -i-^y-j 

-3, 5' -'I'^^^V'U v>] -2' , 4' -v:t> 
Mt^*&4 9) 2. 4g. 7X^{b:^hU^A (6 0%:t 

-f;i/5KSJS) 0. 6 g43<i:r;c^;<5^;i/3!|>;i/Ar^ 0 

m 1 (^^ffl-^Jg^ 6 0 ^ Ct;:T3 Oii^r^m^^. SJSSS^ 

SStcML. :/nA»Kx^;i/2, 5g^m6^ra« 

[0 2 6 4] )k\Z. W^X^-jVB^^gfe. 

[n-^^it> : B^Kxg^;i/ (2:1)] izxmmt^ 
Tfflcoffi{t¥KjttM^*"r^ (3R, 5 s) 
-i-^>>?;i/-i' . 3' -V (xh^v:^?;i/5Px;p 

Ui^>-3, 5' ->f^^yU>?>] -2' , 4' 
:t> i^^m 10 9) 1 . 3 g 

[0 2 6 5] 0 9 

i:bte7tft ( c 1 . 23, MeOH) : [a]D=-5 
7. 9" 

^uVym^%^^7.^^V)V id ppm in C 
DCls) : 1. 25 (6H, t) , 1. 27 (6H, 

t) , 2. 2 3 — 3. 97 (7H, m) , 4. 1 0 (4 
H, q) , 4. 2 6and4. 5 1 (4 H, br 

s), 4, 83 — 5, 23 (IH, m), 7, 33 (5 
H, s) 

VXX^i7 h;p (E I -MS) m/z (%) : 5 0 3 

^^Mm^7.7s^^V)V (HR-MS) m/z : C25H 

3 3 N3 Oa 

fh*fi ; 5 0 3 . 2 2 6 7 
%Wi^ ; 5 0 3 . 2 2 6 0 
[0 2 6 6] ^miA 0 

^mmi A(D(S)x'^i^nrc (3r, ss) -i-^>>? 

-3, 5' ^^'/^}-jy^ -2' , 4' ->^:t> 

(>fb'&i^4 9) 2. 4g^^V:i-5£Aj1^ti5IJffi«?ll3 9dil^ 
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^ (3R, 5S) - 1 -^>>^;i/- 1 ' , 3' -Xh=*^ 

xtfp [tfPU>^>-3, 5' --f^yi/u>?>] - 

2' , 4' ->?:t> ('fb^fellO) 2. 6g^#fc« 
[0 2 6 7] ^fc^^Krl 1 0 
J:bJl7eft ( c = 1 . 0 3, MeOH) : [a]D = -4 

2. 3*" 

T'P h>Ma^*»!lX^^ ((5 ppm in C 
DCls) : 1. 2 6 (6H. t) , 1. 3 0 (6H, 
10 t), 1. 73 — 3. 76 (19 H, m), 4. 15a 
nd4. 19 (4H, e a c li q) , 4. 9 2 — 5. 

3 3 (IH, m) , 7. 3 2 (5H, s) 
x^XX^^ (E I -MS) m/z (%) : 5 5 9 

(M^) 

m%M^^7.:K^^Y}]/ (HR-MS) m/z : C29H 

4 1 Na Os 

tf»« ; 5 5 9 . 2 8 9 3 
^S'Jfi ; 5 5 9 . 2 8 7 9 
[0 2 6 8] SiJg0!l4 1 
it? *MW14cr)®T#^nfe (3R, 5S) 

5--r v:/pH;L^:t4^v;^;l//i^r:;i^xHP [h°PU 

v>-3, 5' -^^^yy>?>] -2' , 4' --J^ 
>(^ti^tt49) 1. OOg, 1 0%/1^>^^7A-;^- 

#>o. 2 g. -f v::^nh!;i/T;i/n-;i/2 Oml*J:r; 

5%StK7X?SI«l OmlCO?g^J0t^2ai±tCT5NpMS 

[0 2 6 9] ^tC. Rii;?j^^it5i»t^. «HgSbfc« 
^StC 2 NiaK7Xj§fK 1 0 m 1 &JB;^MjE^H Lfcc 

^wr^ (3R, 5S) - 5--<V:/Ptf;^:^+'>;t/;i^ 
Ji^x;i/Xh:n [t:PU>?>-3, 5' --f^^^Uv 

>] -2' , 4' -'j^ywsm (J}c^m\ 1 1) 

BtS^ 0 , 7 3 g ^f#rco 

[0 2 7 0] ^b^tri 1 1 

: 1 9 8-2 0 0'' C 
JtfiiTieS (c = l, 0 8, H2O) : [a]D = +8. 5 

o 

i^9\mmM7.^^V}]/ {l^, V max cm'S K 

Br) :3 5 1 2, 3 3 1 6, 3 2 6 4, 2 2 0 0 — 3 
40 00 0, 178 4, 1742 

^nvyWM%m%7.^^ (a p pm in d 

2O) :1. 30andl. 31 (eacJi 3H, e 
ach d, J = 6. 23Hz), 2. 55 ( 1 H, d 
d, J = 1 4. 2 8, 9. 9 0 Hz), 2. 91 (1 
H, dd, J = 9. 9 0, 8. 0 6 Hz), 2. 97 
(IH, dd, J = 1 4. 2 8, 8. 0 6Hz), 3. 
80 (IH, dd, J = 1 2. 8 3, 4. 7 6Hz), 

3. 70and3. 85 (each 1 H, each 
d, J=13. 19Hz), 5. 15 (IH, m) 

50 ^3 c-S®a*%X^i7 h;l/ (5 ppm in D2 
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O) :23, 35 (q), 39. 25 (t), 53. 3 
5 (t) , 6 1. 7 2 (d) , 6 8. 3 9 (s) , 7 
5. 6 8 (d) 16 0. 5 6 (s) , 17 0. 2 7 
(s) , 1 7 9. 6 7 (s) 
itB^^ : CioHisNaOd • HC 1 
Sh#flt ;C:43. 25, H:5. 80, N:15. 1 
3 

SIMfS ;C:43. 10, H:5. 71, N:15. 2 
0 

[0 2 7 1] %WM^ 2 
^JfBWl 4(D®T#^n;^ (3 S, 5S) -l-^>i^ 

)V- 5 Vy^nt:;V:t^>-:^;i/#r:;l/XHn [tfnu 

i^^-3, 5' ^^'/^)-J>^ -2' , 4' 

>at:'a^t;5 0) 1. 0 0 g^fflv^^e>^^i^^i*ji^j4 0 

^t"^ (3S, 5S) - 5 --f V7'Dt:;l/:t^v:^;l/:3j^ 
:r.;l/Xt:P [h"uU>^>-3, 5' --f^^VUv^^] 

-2' , 4' ->?:t>:Smffi (^b^* 1 1 2) (D^Stt 
ae^'SO. 6 3g^f#fco 

[0 2 7 2] \^^mi 1 2 
J:bSi3ta (c = l. 0 0, H2O) : [af]D=+ll. 
6" 

mVmB.U7.^^V)V {IR, V max cm-\ K 
Br) :3 4 0 0, 2 3 0 0-^2 7 0 0, 1 7 8 2. 1 

7 3 8 

:fuYyimm.^^7.^^Y)V {6 ppm in D 
2O) : 1. SOandl. 31 (each 3 H, e 
ach d, J = 6. 23Hz), 2. 74 (IH, d 
d, J = 1 4. 6 5, 8. 7 9 Hz), 2. 85 (1 
H, dd, J = 1 4. 6 5, 7. 3 3Hz), 2. 89 
(IH, dd, J = 8. 7 9, 7. 3 3Hz), 3, 6 
7and3. 90 (each 1 H, each d, J 
= 13. 19Hz) , 5. 15 (IH, m) 
i^C-MlSMftRiX^^$7 h;^ ((5 ppm in D2 
O) :23. 37 (q), 39. 90 (t), 54. 4 

8 (t) , 6 2. 0 4 (d) , 6 8. 6 6 (s) , 7 
5. 7 6 (d) 1 6 0. 6 4 (s) , 17 0. 17 

(s) , 17 9. 2 1 (s) 
7tM^^ : C10H15N3O4 • HC 1 
tt-fffi ;C:43. 25, H:5. 80, N:15. 1 
3 

SIMfit ; C : 4 3. 19, H : 5. 6 9, N : 1 5. 0 
0 

[0 2 7 3] 3 

mmmi 4(D®i!'^i^nrc (3r, 5s) 

>?>-3, 5' --r^^^yUv^>] -2' , 4' 

> iit^m 4 9) 1 . 7 g 2 N^miti- h u ^A7m 
mi omi ^m. mmzx4mmmwvrc. 
[0 2 7 4] 'Aiz. HiS?«tc*^T. 2Nmm^<mm^ 
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10 



20 



30 



40 



50 



SPA. pH7tb;feo m\^\^iti^^^mmmt^^t, 

iciD. TIBcoa-fb^WttM^^t-^ (3R, 5S) - 
1 5-*;i/3p4^->;P'Xt!n nfDJj>?>- 

3, 5' — f ^:$^^V'U>^>] -2' , 4' -i^:t> ({b 
^mi 1 3) 1. 1 g^lifeo 

[0 2 7 5] ^b^tJl 1 3 
Bt;^: 2 7 3-2 7 5° C 

Jt^Ttft (c = 0. 90, 2N-NaOH) : [a] d 
= -94. 6° 

^^I^^KiRX^^ h;l/ (I R, V max cm-i, K 
Br) :3 2 9 0, 3 1 5 0, 3 0 6 0, 2 0 0 0 — 2 
5 0 0, 1 7 8 8, 1 7 4 8, 1 6 2 4, 1 3 9 4 
Ttm^m: C14H16N3O4 

ffff fit ;C:58. 12, H:5, 23, N:14. 5 
3 

SlWffi ;C:58. 00, H:5. 19, N:14. 4 
2 

[0 2 7 6] 



IJSM 4 4 

SIJi«S| 3 0 ^ff ^ tlfc (3R, 5S) -3-T^y-l 

-^>v;i/- 5 - t Hn^>'/^;i/t:nu>?>- 3-* 
;l/3jf >K - SK.^ (^b^tiioo) 1. og^fflv^^fii 

^1^KSIJfi«?!l3 4i:^:^:^«f^Sff'5i!:<htcj:D. Tf2CD 
a^fb^S^ttK^Wt"^ (3R, 5S) -3-T^y-5 

- 1: Fn:^^v^5^;nf D u v>- 3 -t})V^ym • 
(fb^tii 14) co*fiyuXAA^#fco 

[0 2 7 7] >fb^%l 1 4 
a.-^ : 2 7 0-2 7 2' C 

JtSS3feS(c = l. 0. 2N-HC1) : [a]D=- 

3 0. 5° 

^iS1^«S8fci|XX^^ h;i/ (I R, V max cm-\ K 
Br) :3 3 6 8, 3 0 8 0, 1 6 3 8, 1 4 0 2 

h>^ffi^^tR&X^i? h;i/ (a p pm in D 
2O) : 2. 26 (IH, dd, J = 13. 9 2, 9. 
52Hz), 2. 72 (IH, d d, J = 13. 9 2, 
7. 69Hz), 3. 65 (IH, d, J = 12. 83 
Hz), 3. 80 (IH, dd, J = 12, 8 3, 4. 
76Hz), 3. 93 (IH, d, J = 12. 83H 
z) , 3. 98 (IH, dd, J = 12. 8 3, 3. 3 
OHz) , 4. 2 0 — 4. 2 6 ( 1 H, m) 
^3 C-S58^^ttliX^i7 ((5 ppm in D2 
O) :38. 68 (t). 54. 26 (t), 61. 9 

4 (t) , 6 3. 7 5 (d) , 6 5. 3 6 (s), 17 
5.7 7 (s) 

7U*^i^tr : Ce H12 N2 O3 • HC 1 

tf»M ; C : 3 6. 6 4, H : 6. 6 6, N : 1 4. 2 

4 

SlfiHt ; C : 3 6. 4 9, H : 6. 5 2, N : 1 4. 0 
1 

[0 2 7 8] mmmA 5 

s^%^ntc (3s, 5s) -3-Tay-i 
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-^>>^;i/-5-t:Fn^->p<5^;VlfnU>^>-3-:^j *l:b;K>tS (c = 0. 5 6, 2N-HC1) : [a]D = 

jv^ym-mmM (At^miod.) o. eg^fflv^^j^ -22. 3^ 

9vn.mmmA 3 tnmum^^froz.h\z^r^. tihcd ytm^m: C6H12N2O3 -hci 

a-fb^WttS^^'-r^ (3 S, 5 S) - 3 -T^y- 5 ^Wm. ; C : 3 6. 6 4, H : 6. 6 6, N : 1 4. 2 

- 1 u 3 -ti)V^ym • iSK 4 

Wb^t^l 15) 0. 3 8 g^#fco W^M ; C : 3 6. 4 2, H : 6. 4 4, N : 1 4. 1 

[0 2 7 9] it-tmi 15 1 

it.^ : 2 5 8'-2 6 0*=^ C (4i^^) * [ 0 2 8 0] *Ji^J4 6 

>X^^-5' 44 g 

@^^ir;i/0-x 4 0 g 

®A;i-3i^+v';?^^;i/ir;^n-x^;;i/'>'i7A 5 g 

0. 5g 

®X'rrU>K*7^^->'i7A 0. 5g 

1 cQ®Tf#fe>fb^ti 3 1 0 g 

if* 1 0 0 g 

[0 2 8 1] itBcD^^^tCtJe-DTO-OSri^-iCg^ ^2 Omg^:t^nT*5D. ^ A 1 B 3 ~ 1 O^^^Inl^r 
L. ?T^MlCTff^^MLT-^2 0 0mg(O^3'J^# fctj-TBBfflT^o 
fco ^ICD^M-tetCtJ. 1 (7)(3)Tf#fcil:'& tf 3 z&t^ [0 2 8 2] *]!i«4 7 

®^£-t:;i/D-X 8 4. 5g 

®X'7^rU>KV^^>"^A 0. 5g 

®^Mn 1 3 g)®T#fc>fb-a-^4 4 1 0 g 

tf* 1 0 0 g 

[0 2 8 3] -bteoM^^tCtS-r^T®. ®:fe<fcIJ?©CD— 135 ★ [0 2 8 4] Z:(D§&n—mzU. ^18100 4 CO®T?#fefl:: 

ffSg^MLfcm. (3)t5j;tA^(2) ^*4 4:^t2 Omg^#$nT43D. 10 3-10 

oj^s^sp^TM^u. ^Tl^«^cTJEE^i^ss!l.T-^2 m^mM^zt^nxmrn-t^o 

0 Omg(^)teSB^#fCo ★ [0 2 8 5] *Jg^J4 8 

®j^Sir;i/P-X 7 9. 5g 

©1 0%\iYu^iy-fu\i)V^)]/U—7.x.9y—)V'^ 5 0 g 
<^ti)Vi^^^iy:^^)V'^)VU-:;^ti}V-y^h. 5 g 

©Xt-TU^K-^^^^v-^A 0. 5g 

(B^mm 1 8 cD@i?#fci[:-&fi^ 6 7 1 0 g 

1 4 5 g 

[0 2 8 6] ±M(Dmj5\z^-^xQ>. ®^^xs<B^^- ^ [0 2 8 7] :i<Dmm-miz\t. mmmi 8o®i?#^ 
izu-^iy. "Bmz^r^^-Difav. Whitivmnmiz^y) nfc^b^feje 7 7^t2 omg^w^nxfeD. ^aibs 

mizx&mi^mvx—m. 2 o o m g (Dm^i^nrz.. ^ [0288] mmm 4 9 

(Da—>7.^-^ 8 4g 

©X7^TU>BgV^^^->':7A 0. 5g 
<3):f})V:^^iy^^}V±)V\:i—Xtl)Vzy^A 5 g 

®6K«*^r^ffi 0, 5g 

®mmm i s (D®xmci\:^m 6 8 i o g 

m 1 0 0 g 

[0 2 8 9] _hfIlC0M:^{^fi!oT®-©^;^-(r?g^ fc^b^tie S^ti 0 Omg^^t-g-^^^nT^oD. fi^A 1 0 
U> £E3BI^^«ICTJE«i^S!^. «W*«SI^C<t 0. 6-2 g^^[pFlCt>ttT»fflt-§o 

mvrmMLM^nr^o [ o 2 9 1 ] mmm 5 0 

[0 2 9 0] :i(Dm^m 1 g mmm 1 s co®7?# 

®fe^ir;l/D-X 8 6. 5g 

®i 0%t: Hn4^>''yDtf;Pir;i/n— xx^y-;i/jgJS 3 5g 

®MMM 1 9 CQ(B)T#rcfe'^«? 7 5 1 0 g 
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[0 2 9 2] _bfHc?:)®^J;:t^oT®'-®^:^-J;iig^ 

[0 2 9 3] Z.<r^WmM 1 g lea. ^Ji«fll 1 9 * 

C3)*ffi«^J 2 3 Tftfc^b^^l 9 2 
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W 13 1, 5 g 

^tc^it^mi 0 Omg'g'W^nT:feD, ^KA 1 B 

0. 6-'2gSI8cHtCfc>ttTMfflr^o 

[0 2 9 4] ^mm5 0 



8 9. 5 g 
0. 5g 

1 0 g 



1 0 0 g 

[0 2 9 5] ±f^<Dm:^lZ^^TO--(3)^m—lZU'^ 10>^3X^%rcit-^^9 2-^2 Omg#^$nT*^D> 1 

B 3 - 1 (^i:}:f^)v^mM\zt>nxmm^^o 



'Mm 2 ^ 



2 0 0mg^2^*yir;HC^SbfCo 

[0 2 9 6] ;ic?)*7'ir;i/Sai;^:/ir;i/tc^i. 

2 6 T^i^c'fb^i^ 9 7 



[0 2 9 7] JWa^J 5 1 



2 0 Omg 
1 Omg 



[0 2 9 8] ^mmmwmzm^^n<^^mm^^tc 

I. 5ml coT>:/;i/traAL. i 2 1 1:^ i 5 ^3^P5 jp 



:i:M 1 5 m 1 
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